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| NTRODUCTI ON

_Since 1986 Washington Departnment of Fisheries (WF) has
participated in the Col umbia Basin Augnented Fish Health
Monitoring Project, funded by Bonneville Power Adninistration
(BPA). This interagency project was developed to provide a
standardi zed |l evel of fish health information fromall Agencies
rearing fish in the Colunbia Basin. Agencies involved in the
project are, WDF, Washington Department of WIldlife, Oegon Fish
gnd Wldlife, Idaho Fish and Gane, and the U.S. Fish and Wldlife
er vi ce.

WF has actively participated in this project, and

Cor et an ahi paChogEn T Rahection At nic 1okl S fand, SR
I nspection durin : i '

present data coPIectged frompJanuary 1, 1988 to De-l-chelr‘?‘oerrelo’og){,t %éé

and wi Il conpare sanpling results from 1987 and 1988. The
analysis wll be divided in two sections: adult analysis and
juvenile analysis. The adult analysis will include results from
screenin at spawning for viral pathogens and bacterial kidney

di sease ?BKD), and eval uation of causes of pre-spawning |oss. The
juvenile analysis wll include pre-release examnatjon results,
md-termrearing examresults and eval uation of( the Organosomatic
Anal ysis conpl eted on index stocks. Additionally, highlights from
nmonthly rnonitoring exans conpleted by staff Fish Pathol ogists
will identify gp significant and unusual findings from the
routine exans conpleted in 1988.

A nore detailed explanation of the overall project can be
found in Mchak and Rogers (1989).

DESCRI PTI ON OF STUDY AREA

WDF operates 9 hatcheries in the Lower Colunbia Basin,
Col umbia River nmouth to Snake River confluence, and 5 hatcheries
in the Upper Colunbia Basin (including the Snake R ver dral nage
Figure 1. Species reared include spring, summer and fall chinook
and early (Type S) and late (Type N) coho. Watershed and species
reared by hatchery are listed in Table 1.

METHODS AND MATERI ALS

Met hods used to detect specific pathogens have been ggreed
upon by technical representatives of all participating agencc% es.
Generally —all procedures follow the standards for f)at hogen
detection in Anps (1985). Changes or deviations from 1987 nethods
will be detailed.

Sanpling of adults and juveniles was conducted on site by
staff fisherres biologists or fish pathologists o supervi sed by
them Al sanples, wth the exception of bacteriology culturée
plates, are received at our main |ab |ocated on The Evergreen
State College canpus, AOynpia, Washington. Bacteriology is
conpleted at our lab locat'ed in the Salmon Culture Division
office, downtown O ynpi a.

!
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Table 1. Washington Departnent of Fisheries Colunbia Basin Hatcheries

Hat chery Wat er shed Rearing Program *
LOAER COLUMBI A
Cowlitz Cowlitz R ver Spring and fall chinook & Late coho
Toutl e Cowitz River Early coho and fall chinook
(rel ease only)
El okom n El okom n River Fal | chinook and Late coho
G ays R ver G ays River Fal | chinook and Early coho
Kal ama Fal | s Kal ama Ri ver Spring and fall chinook & Late coho
Kl ickitat Klickitat R ver Spring and fall chinook & Late coho

Lewi s River
Lower Kal ana
Speel yai
Washougal

UPPER COLUMBI A

Lyon's Ferry
Tucannon

Priest Rapids

Ri ngol d

Rocky Reach

Vel ls

Lewis River

Kal ama R ver
Lewis River
Washougal River

Snake River
Tucannon

Col unbia R ver
Colunbia R ver
Col unbia River
Colunbia R ver

Spring chinook & Early and | ate coho
Fal | chinook & Early coho

Spring chinook & Early coho

Fall chinook & Early and |ate coho

Fal | chi nook

Spri ng chi nok

Fal | chi nook

Fal | and spring chinook & Early coho
Fall chinook & Early and |ate coho
Sumrer chi nook



In June of 1988 technical representatives and |ab personne
fromall participating agencies net in C]ynp|a, WA, to develop a
criteria for positive status in blood films for Crythrocytic
Inclusion Body Syndrone (EIBS). After review of 35mm slides and
prepared blood films it was agreed that positive sanples nust
contain a mninmumof tw erythrocytes with a large, 0.8 - 2.0 u,
light blue staining (Leishnan/G ensa? cytoPIasnlc inclusion. If
smal |, dark staining (< 0.6u) multiple inclusions were seen, at
| east one larger (0.8 - 2.0u) light staining inclusion nust be
seen for the sanple to be positive.

From January 1, 1988 to Decenber 31, 1988 fish health
monitoring sanpling was conducted on 23 adult stocks at spawning,

20 yearling releases (1986 brood), 14 sub-yearling "zerg" aPe
rel eases (1987 brood) and 18 mdterm exans (1987 brood). In
addition to sanpling, processing, reading and recording all the

above, nonthly nonitoring and diagnostic visits were conpleted
and nonthly hatchery rearing data and fish pathol ogists reports
were entered in the database.

Adult Anal ysis

_ Fish health nmonitoring of 1988 returning adults involved

virus screening for Infectious Hematopoietic Necrosis Virus
(IHNV), . Infectious Pancreatic Necrosis Virus (IPNV) and other
repli'cating agents including Viral Henorrhagi ¢ Septiceni a.
Screening for EIBS and BKD was also conpleted on returning
adults. The above sanpling was done at spawning on all species
returning to the facilities listed in Table 1. _

Adults were also routinely examned during the pre-spawning
holding period. Fresh nortalities were examned by the visiting
fish pathologist to determne cause(s) of pre-spawning nortality.
Special attention was given in looking for Furunculosis, Enteric
Rednouth (BRV) and Ceratonyxosis to determne their role in pre-
spawning nortality.

Pat hogen detection nmethods were as per Anps (1985) or agreed
upon protocol by the Project Steering Committee as outlined in
Table 2. The protocol for BKD detection by using ovarian fluid
differ fromthat published in Mchak and Rogers (1989) and is
presented in Appendix A During 1988 the virology protocol for
| HN\V detection was altered by incorporating Pol yet hyl ene @ ycol
(Mﬂ? into the antibiotic incubation mx for the ovarian fluid
sanpl es.

Juveni |l e Anal ysi s

Monthly nmonitoring visits continued throughout 1988. Al
stocks and brood years at WF Col unbia Basin hatcheries were
eval uated by the wvisiting fish pathologist to determne their

general overall health condition. Routine exams included:
externai  appearance, eye condition, fin integrity, gil

condition, externai and gill parasite prevalence, and interna
organ. color and quality. In addition the disease status of

moribund fish and a cause for any increase in |oss was determ ned
by the appropriate nenthod (gram stain, wet nount, bacterial

4



Table 2. Pat hogen Detection Mt hods

Di sease/ Life Ti ssue _
\?atqoqen St age Saml ed Detection Method'
Ira
I H\V Juvenile Ki dney/ spl een Tissue culture EPQ CHSE 214
Adul t Ovarian fluid Ti ssue culture EPC w PEG
| PNV Juvenile & Kidney/spleen Tissue culture CHSE 214
Adul t
El BS Juvenile & Blood film Lei shman/ G ensa stain, reac
Adul t two (2) mnutes at 1000X
Bacteri al _
R. salnoninarum Juvenile Ki dney snear FAT, 30 fields at 600X
Adul t' Ovarian fluid FAT, 30 fields at 600X
L. psychrophila Juvenile Ki dney or spleen G am stain
A. salnonicida agy?nile & Ki dney or spleen Qulture TSA nedia
ul t
Y. ruckeri Juvenile & Kidney or spleen Qulture TSA nedia
Adul t
Parasite _ _ _
M. cerebralis Juvenile Head cartil age Di gest Method
confirm by hi st opat hol ogy
c. Shasta Juvenile &  Hi ndgut Li ght m croscopy
Adul t
PKX Juvenile Posterior kidney Li ght m croscopy, confirm

| HN\V - Infectious Henatopoietic Necrosis Virus
| PNV - Infectious Pancreatic Necrosis Virus
El BS - Erythrocytlc | ncl usi on Bcdy Syndrone

PEG - Pol yethy

- Anos, K.,

ene dycol

1985. Procedures for the Detection and

by hi st opat hol ogy

| dentification of Certain

Fi sh Pat hogens. Anerican Fisheries Society, Fish Health

Section, Bethesda, MD. 119 pages.

* For detailed protocol see Appendix A



culture, tissue culture, etc.) as determned by the pathol ogist
follow ng the agreed upon nethods outlined in Table 2.

Pre-rel ease  exanminations were conducted on 1986 brood
?/_earl ing and 1987 brood "zero" age release groups at all stations
isted in Table 1. Sixty asynptomatic fish were screened for

| HNV, | PNV, EIBS, BKD and where apProprlate Msxobol us cerebralis
(generally sanpled at mdtern). In addition To the SIiXty fish
sanple, up to 10 noribund fish were sanpled for IH\WW and |PNV
Tissues sanpled and detection techniques are |listed in Table 2.
Additionally hematocrit data was collected on all release groups.
Hematocrits were not required by contract, but we felt valuable
baseline information could be collected with a mninmm of effort.
Mdterm exans were conducted on all vyearling groups at
approximately 6 nmonths (or greater) into their _rearing cycle.
Exams included sanpling 60 asynptomatic fish for BKD and sanpling
the nost susceptible species, at hatcheries with surface water
supplies, for M cerebralis. Sanpling for M cerebralis at
mdterm reduced the volune of tissue to be processed by one half
or nore. In 1988 we changed our detection method for M
cerebralis from the plankton centrifuge method to the digest
method. This change was made because of the high noise |evel and
fornalin fumes of the plankton centrifuge nmethod. Since either
met hod was acceptable we opted for the digest nethod. A detailed
protocol for M cerebralis screening is presented in Appendi x B.
Organosonati c anal ysi s based on Goede's net hod was perforned
at release on index station stocks. WDF index stations and stocks

are. Cowitz hatchery spring and fall chinook, Lewis Rjver
(Speel yai) hatchery early coho (Type-S) and Lyon's Ferry hatchery
fall chinook. Al stocks are coded wire tagged as part of

U. S./ Canada managenent and ot her projects.
DATABASE DEVELOPMVENT

Dat abase devel opnent continued throughout 1988 and will
continue over the duration of this project as we find new ways to
|l ook at and correlate the data. The fornms and data entry
described in Mchak and Rogers (1989) are still being wused and
have not been nodified. Report generation is continuing to evolve
and ve Will produce additional reports in i989, mainly dealing
with juvenile disease screening results and pathogen preval ence
data. ~At present the following reports are routinely generated
and will present the 1988 data in this report: Disease Preval ence
Summary (Appendix C), Hatchery Rearing Parameters and Mrtality
Summary (Appendix D), and Yearly Medication Report (Appendix E).

H storical Database

An update of adult contribution, expressed as % survival, at
Index stations is presented in Appendix F. Percent survival is

based on coded wire tag recoveries fromall fisheries and
hatchegy rack returns. No evaiuation of the project based on
adul t contribution car. be conducted wuntil nore recent broods

(1985 and beyond begin to contribute to the fisheries and return
to hakcheries: -es.



RESULTS AND DI SCUSSI ON

Results of fish health inspections on adults and juveniles
were recorded in two ways. For IHNV, [IPNV and M cerebralis

results are |listed as positive (P) or negative (N). The results
are for the species and stock, prevalence is not given because we
were determning just the presence or absence of virus or
parasite in the population. If IH\V has been found previously or
the population is suspect, additional sanpling to the 60 fish was
conducted (at WDF's expense). For all other pathogens results
were listed as the nunber positive.
_ For conparison results tables are a summary of adult or
Luvenlle sanpling conpleted in 1987 and 1988. Adults are |isted
y return year and juveniles are listed by brood year, yearling
rel eases separate from zero rel eases.

Adul t Anal ysi s

Results of inspections on 1987 and 1988 returning adults are
shown in Table 3. IH\V was found in 3 stocks in 1988, Cowitz
spring and fall chinook and VWl ls summer chinook. |IPNV and ot her
replicatln? agents were negative in all stocks. Preval ence of
EIBS was tound to be only 0.83%in all species and stocks
sanpled. This is considerably different than what was seen in
1987 when EIBS was found in 19.6% of the fish sanpled. The
| argest difference by species was for spring and fall chinook and
early coho (Table 4).

Table 4. Erythrocytic Inclusion Body Syndrone prevalence in
spgmnbgg adult salmon differentiated by species in 1987
and 1988.

% positive % positive
SPECIES 1987 n 1988 n_Difference
Spring chi nook 34. 8% 307 0% 301 -34.3%
Fal | chi nook 22. 7% 414 1.2% 420 -21.5%
Sumrer  chi nook 5.0% 60 0% 60 -5.0%
Early coho 20. 2% 218 . 33% 300 -19.9%
Late coho 2. 0% 300 2. 2% 240 +. 2%

As discussed in Mthods and Materials, the criteria for positive
inclusions was nore specific in 1988 than in 1987. This change,
that inclusions nust be 0.8 - 2.0u in dianeter and stain |ight
bl ue, pyobablg had a great effect on the level of positive
sanples in 1988. W had seen in 1987 and again in 1988 frequent
sanples with only multiple small, (approximately 0.4 - 0.6u in
dianeter) dark staining Inclusions. Because no |arger |ight blue
staining inclusions were seen these sanples were called negative
in 1988, but positive in 1987. Continuing evaluation of electron
m crographs collected from positive juvenile stocks may revise
thiss criteria. Since EIBS has been shown to be tenperature
regul ated (Piacentini, 1989) a brief evaluation of tenperature
crcziles during the adult holding period in 1987 and 1988 was

-
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Table 3. Inspection Results of Returning Rdults 1987 and 1988.

Species Stock

Hatchery: Cowlitz

Spring Cowlitz
Spring Cowl 1tz
Fall Cowl 1tz
Fall Cowlitz
L . Coho Cowl 1tz
L. Cohn Cowli tz

Hatchet-qg E lokomin:

Fall Elokomln
Fall Elokomln
L. Coho Elokomln
L. Coho Elokomln
E . Cohn Elokomln

Hatchery: Grays River

Fall Grays River
Fall Grays Raiver
E. Lot Grays R 1ver

E. Coho Grays River

Hatchery: Kalama Falls

Spr1ng Kalama Fal ls
Sprrirg Kalama Fal ls
I. lLoho Flalama Falls
L. | hn Kalama Falls

Hatcher y: K1 1ckatat

Spring Klickitat
Spr 1 nq kl ickatat
Hatcher 1 y: LLewis River
Spring Lew 1 = River
L . ot l.engre River
L. Ialh, [ v Paver
Peeallt: H twagat rwe P

M pint amp Lo

Return

Year

87
88
87
88
R7
88

87
88
87
88
88

87
88
87
88

87
88
87
88

87

87
a7
RR

8

778
2520
2560
4778
2519
5156

60
994
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699
402
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p
p
p
p
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N
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labrle 3.
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conducted. The difference in nean nonthly tenperature was +/- 2-
4 F between 1987 and 1988. This mnor difference probably had no
effect on the level of EIBS found in the adults in the respective
years.

Preval ence of BKD overall was also less in 1988 than in
1987, 4.5% versus 16.4% The |argest change by species was in the
spring chinook (Table 5).

Table 5. Prevalence of Bacterial Kidney Disease in spawning adult
salnon differentiated by species in 1987 and 1988.

% positive % positive
SPECI ES 1987 n 1988 n Dfference
Spring chinook 22.2% 284 1.7% 289 -20.5
Fall chi nook 11. 9% 420 3.6% 420 -8.3
Sunmmer chi nook 18.3% 60 8.3% 60 -10.0
Early coho 8. 9% 192 4.3% 300 -4.6
Late coho 21. 7% 300 8.8% 240 -12.9

The cause of the drop in prevalence of BKD in 1988 is unknown.
Antibiotic (Erythromycin) injection treatnents were very simlar
between 1987 and 1988. Possibly a difference in injection tinin?
in relation to spawning may have had an effect on the efficacy o
the drug treatment, and therefore an effect on the |evel of
bacteria seen from the coelomc (ovarian) fluid sanples, or
sinply a difference in year classes. Review of historic hatchery
data for 1983 and 1984 spring chinook broods (returning as 4 year
olds) showed that the 1984 brood spring chinook had nore
extensive Gl linyicin treatnents for the prevention of BKD. These
treatments may be reflected in the |lower prevalence of BKD found
in the 1988 returning adults.

Pre-spawning nortality was nonitored extensively throughout
the adult holding period by staff fish pathologists. Adult pre-
spawning loss was attributed to the follow ng di seases and
conditions: BKD, Colummaris, Furunculosis, fungus (Saprolegnia),
handling, Ichthyopthirius, Ceratonyxosis, chemcal poisoning, and
pre-spawing loss (normal). Causes of 1o0ss were very simlar to
those in 1987. Loss is detailed in the D sease Preval ence Sunmary
Report (Appendix Q).

Juvenile Analysis

Monthly monitoring visits were conpleted by staff fish
pat hol ogi sts throughout 1988. Mnitoring visits have been very
valuable in accurately determning cause of |oss and attributing
monthly loss to the appropriate cause or pathogen. Significant
results from nonthly nmonitoring in 1988 included: Dernocvstidium
in 1986 brood Rocky Reach fall chinook, an intranuclear parasite
(M chak and Rogers, 1989) in 1986 brood Wells sunmmer chi nook,
Proliferative Kidney Disease (PKD) in 1987 brood Rocky Reach
early coho and Chinook Lateral Line Syndrone (CH LLS) in Lyons
Ferry fall chinook.

Monthly loss to specific bacterial pathogens OAD, BKD, ERM
and Furuncul osis was examned for 1987 and 1988. Loss was
enunmerated by |ower Colunbia and upper Colunbia hatcheries and

10



was the total nunber lost to the pathogen over all the hatcheries
in that area. Loss to cwin the |Iower Colunbia basin hatcheries
has been for the past two years substantially higher than loss to
any other pathogen. Loss at the |lower Colunbia stations in 1988
was again very high and peaked in My, dropped off through
Au?ust-_Sept enber, and again had a minor elevation during Cctober,
following a very simlar pattern shown in 1987 (Figure 2{). Loss
to CWD in the upper Colunbia hatcheries in 1988 was overall much
hi gher than in 1987, with high loss occurring in February and
March, 1988 (Figure 3). Loss to BKD was el evated early in 1988,
January through April, and dropped off conpletely for the
remai nder of the year. The |oss pattern to BKD in 1988 was quite
different than that seen in 1987 (Figures 4 & 5). Correlations of
BKD preval ence between adults, and progeny duri ng rearing will be
possible beginning in 1989. Loss to ERM during 1988 at both | ower
and upﬁer Col umbi a Basin hatcheries was also considerably higher
than that seen in 1987 (Figures 6 & 7). The loss in the | ower
basin was mainly attributable to Klickitat hatchery spri ng
chi nook. Vaccine trials are planned for 1989 and will be reporte
on in the 1989 Annual Report. Upper Colunbia 1988 |osses were
i solated epizootics at Lyons Ferry in April and My, and Priest
I?api ds é)n June. Loss to furunculosis in 1988 was negligible
Figure 8).

Pre-rel ease exam results for 1986 brood yearling rel eases
are presented in Table 6 with 1985 brood yearlings (sanpled in
1987) for conparison. Viral exanms for IHNV, [PNV and other
replicable agents were positive only for IH\WV in Lewis River
SE_ring chinook. At the tinme of sanpling the Lewis River spring
chinook appeared healthy, but within days of c?;t o%athic ef f ect
showng in cell culture in the lab the fish at the hatchery were
experiencing an epizootic. Total loss was undeterm nable.
Preval ence of EIBS was very low at 2.9% positive overall. The
Lewns River coho, early and late mix, represented nost of the
positives (57%. This |ow preval ence conpared wth 72.3 %
positive in 1987 may be reflective of the change in the positive
criteria discussed earlier. Overall prevalence for BKD in 1988
was 34.4%positive. This was slightly higher than the 28.8%
positive seen in 1987. It was stated in Mchak and Rogers (1989)
that we felt we had sonme fal se positives. This does not apply to
the 1988 data because of the refinenments we nade to our
t echni que.

Pre-rel ease exans for the 1987 brood zero age releases
sanpled in 1988 are presented in Table 7. Additionally,zero age
1986 brood (sanpled in 1987? are shown for conparison. G oups
designated as delayed were released one to three nonths after the
nornmal release. Viral assays for IH\V, |PNV and other replicating
agents were negatlve. Prevalence of EIBS for all species and
stocks was 4.3%, S|gfn|f|cantly lower than the 48.3 % positive
seen in 1987. The Wells sunmer chinook again had ahigher than
average prevalence for EIBS. Again the criteria for ositive
sanpl es may have played a role in the overall |ower prevalence in
1988. The overall preval ence of BKD was 30.0% higher than 5.0%
seen in 1987. The higher prevalence was not restricted to one
| ocation/species, but spread throughout the groups.

11
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Table 6. Pre-Release Sanpling Results — Yearling Rge Rel eases 1987 and 1988.

| HNV IPNV EIBS BKD

Brood # # # Percent # Percent
Speci es Stock Year Fish Result Fish Result Fish Result Positive Fish Result Positive
Hatchery: CowW itz
Spring Cowl itz 85 60 N 60 N 59 56 95 60 44 7
Spring Comitz 86 60 N 60 N 60 1 2 60 16 27
L. Coho Cowl itz 85 60 N 60 N 60 52 87 60 1 2
L. Coho Cow itz 86 60 N 60 N 60 0 0 60 5 8
Hatchery: El okomi n
L. Coho El okoni n 85 60 N 60 N 60 7 12 60 16 27
L. Coho El okom n 86 60 N 60 N 60 0 0 60 5 8
Hatchery: Grays River
E. Coho Grays River 85 60 N 60 N 60 51 85 62 0 1]
E. Coho Grays River . 86 60 N 60 N 60 0 0 60 7 12
Hatchery: Kal ama Fall s
L. Coho Kalama Falls 85 60 N 60 N 60 42 70 60 20 33
L. Coho Kalama Falls 86 60 N 60 N 60 4 7 60 10 17
Spring Kal ama Falls 86 60 N 60 N 60 0 0 60 0 0
Hatchery: Klickitat
Spring Kl'i ckitat 85 60 N 60 N 60 49 82 60 0 0
Spring Kl'i ckitat 86 60 N 60 N 60 0 0 60 31 52
L. Coho Klickitat 85 60 N 60 N 60 60 100 60 1 2
L. Coho Klickitat 86 60 N 60 N 60 1 2 60 48 8
Hatchery: Lewis River
Spring Lewis River 85 60 N 60 N 60 60 100 60 34 57
Spring Lewis River 86 60 P 60 N 60 0 0 60 22 37
L. Coho Lewi s River 85 60 N 60 N 60 51 85 60 48 80
E&L Coho Lewi s River 86 60 N 60 N 60 20 33 60 37 62
Hatchery: Lower Kalama
E. Coho Lower Kal ama 85 60 N 60 N 60 45 75 60 23 38
E. Coho Kalama Falls 86 60 N 60 N 60 0 0 60 40 67

Result: M = negative P = positive for species and stock # = # positive



Table 6. Pre-Release Sanpling Results - Yearling Age Releases 1987 and 1988.

I HNV | PNV EIBS BKD
Brood # # # Percent 4 Percent
Speci es Stock Year Fish Result Fish Result Fish Result Positive Fish Result Positive
Hatchery: Lyons Ferry
Fal | Lyons Ferry 85 60 N 60 N 60 52 87 60 45 75
Fal | Lyons Ferry 86 60 N 60 N 60 0 0 60 20 33
Hat chery: Ringold
Fal | Ringold 85 60 N 60 N 60 54 90 60 48 80
Spring Ringold 86 60 N 60 N 60 0 0 60 6 10
Hatchery: Rocky Reach
Fal | Priest 85 60 N 60 N 59 37 63 60 0 0
Fal | Rocky Reach 86 60 N 60 N 60 4 7 60 37 62
L. Coho Rocky Reach 85 60 N 60 N 60 10 17 60 1 2
E. Coho Rocky Reach 86 60 N 60 N 60 0 0 60 28 47
Hatchery: Speel yai
Spring Speel yai 86 60 N 60 N 60 0 0 60 20 33
Hatchery: Tout | e
E. Coho Toutle 86 60 N 60 -N 60 1 2 60 37 62
—
~ Hatchery: Tucannon
Spring Tucannon , 85 30 N 30 N 30 28 93 30 21 70
Spring Tucannon 86 60 N 60 N. 60 4 7 60 13 22
Hatchery: Washouga 1
E. Coho Washougal 85 60 N 60 N 60 33 55 60 0 0
L. Coho Washougal 85 60 N 60 N 59 54 92 60 0 0
L. Coho Wishougal 86 60 N 60 N 60 0 0 60 0 0
Hatchery: Wl | s Spawni ng Channel
Summer Hells 85 60 N 60 N 60 16 27 60 1 2
Summer Vells 86 60 N 60 N 60 0 0 60 31 52

Result: W = negative, P = positive for species and stock # = # positive
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Table 7. Pre-Release Sampling Results - Zero Rge Releases, 1987 and 1988.

IHNV IPHV EIBS

Brood % # % Percent
Species Stock Year Fish Result Fish Result Fish Result Positive
Hatchery: Coul 1 tz —
Spring Cowlitz 86 60 N 60 N 60 28 47
Spring  Cowlitz 87 60 N 60 N 60 0 0
Fall Cowlitz 86 60 N 60 N 60 18 30
Fall Cowlitz 87 60 N 60 M 60 0 0
Fall Cowlitz 86 60 N 60 N 60 32 53
Fall Cowlitz 87 60 N 60 N 60 15 25
Hatchery: Elokomin
Fall Elokomin 86 60 N 60 N 60 29 48
Fall Elokomin 87 60 N 60 N 60 0 0
Hatchery: Grays River
Fall Grays River 86 60 N 60 N 60 24 40
Fall Grays River 87 60 N 60 M 60 0 0
Fall Grays River 86 57 N 57 N 56 37 66
No delayed release in 1988.
Hatchery: Kalama Falls
Fall Kalama Falls 86 60 N 60 N 60 25 42
Fall Kalama Falls 87 60 N 60 N 60 0 0
Hatchery: Klickitat
Fall Priest Rapids 86 60 N 60 N 60 19 32
Fall Priest Rapids 86 60 N 60 N 60 32 53
Fall Klickitat 86 60 N 60 N 60 19 32
Fall Klickitat 87 60 N 60 M 60 0 0
Spring Klickitat 87 60 N 60 N 60 1 2
Hatchery: Lower Ka lama
Fall Lower Kal ama 86 60 N 60 N 60 28 46
Fall Lower Kalama 87 60 N 60 N 60 0 0
Hatchery: Lyons Ferry
Fall Lyons Ferry 86 60 N 60 M 60 38 63
Fall Lyons Ferry 87 60 N 60 M 60 0 0

Result: M=negative P = positive # = # positive

#
Fish

60

60
60

60

60
60

60
60
57

60
60

60
60
60

60

60
60

60
60

BKD
Percent
Result positive Comments

19 32

4 7

5 8
39 65

1 2 Delayed
0 0 Delayed
0 0
57 95

0 0

2 3

0 0 Oelayed
0 0
20 33

3 5

0 0 Delayed
0 0

9 15

8 13

2 3
34 57

0 0
22 37

release
release

‘release

release
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Table 7. Pt-e-Release Sampling Results = Zero Rge Releases, 1987 and 1988.

IHNV IPNU EIBS
Brood # # 8
Species Stock Year Fish Result Fish Result Fish Result
Hatchery: Priest Rapids
Fall Priest Rapids 86 60 N 60 N 60 25
Fall Priest Rapids 87 60 N 60 N 60 0

Hatchery: Rocky Reach
Fall Rocky Reach 86 60 N 60 N 60 24
No zero release in 1988.

Hatchery: Tout le

Fall Toutle 87 60 N 60 N 60 0
Hatchery: Washouga !

Fall Washouga 1 86 60 M 60 N 60 24
Fall Hashougal 87 60 M 60 M 60 0
Hatchery: Wel 1s Spawning Channel

Summer Hells 86 60 M 60 N 60 51
Summer Hells 87 60 M 60 N 60 20
Summer Hells 86 60 M 60 N 60 38

No delayed release 1n 1988.

Result: M = negative P = positive # = # positive

Percent
Positive

42
0

40

85
33
63

#
Fish

60
60

60

60

60
60

60
60
60

BkD

Result

0
13

10

20
22

Percent

positive Comments

0
22

17

33
37

0
20
2

Oelayed release



Hematocrit data has been collected during pre-rel ease exans
on all release groups since 1987. That data has been summarized
by species for yearling and subyearling "zero" rel eases
éAppend[x Q. The raw data for 1988 is al so present egqan Appendi x

A brief summary by species and rel ease age of nmean hematocrit
and mean henmatocrit range are presented in Table 8.

Table 8. Mean hematocrit and Mean Hematocrit Range by species and
rel ease age.

_ Mean Mean
Speci es Age _ Hemat ocri t Hemat ocrit Range
Spring chi nook yearl 1 ng 34.3 32.9 - 43.4
Fal | chi nook yearling 41.7 38.4 - 43.7
Sumer chi nook yearling 34.5 34.2 - 34.8
Late coho yearling 35.6 29.8 - 41.6
Early coho yearling 32.4 27.1 - 37.9
Fal | chi nook zero 35.1 29.2 - 42.6

M dt er m Exans

Results of mdterm BKD and Mxobolus cerebralis exans for
1987 and 1988 are presented in Table 9. Mdterm BKD exams showed
a considerably higher prevalence of BKD in 1988, 6.8%for all
SEECI es, than the 0.2% positive found in 1987. Forty percent of
the positives in 1988 were attributable to the Tucannon spring
chinook. Wth renoval of the Tucannon data the overall preval ence
in 1988 was 4.1% still considerable higher than 1987. A| assays
for M cerebralis were negative.

Orqanosonmatic Analysis - | ndex Stocks

The O ganosomatic |ndex Analysis, devel oped by Ron Goede of
the Wah Division of Wldlife Resources, was performed on sixty

fish from each index stock listed in Table 10.  Lewis River
early coho was selected in 1988 as the early coho index stock to
replace the Lower Kalanm early coho, which was incorrectly

identified as a coded wire tag index group.

Table 10. Organosomatic Analysis - Index Stocks.
Hat chery St ock Year ( ass
Cowl itz Spring Chi nook Yearling and

normal release
_ subyearling.
Cowl itz Fal | Chinook (Tule) Yearling.
Normal and del ayed
rel ease subyearling.

Lyons Ferry Fal | Chi nook (URB) Yearling and nornma
_ _ rel ease subyearling.
Lew s River Early Coho Yearlins.
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-Table 9. Mdterm Sanpling Results, 1987 and 1988.

Brood BKD Per cent MC.
: ce
Speci es Stock Yggg Fi sh Resul t P03|t|nve Ffsh Result
Hatchery: Cowlitz
Spring = Cowlitz 86 60 0 0] 72 N
Spr1n Cowlitz 87 60 6 10 60 N
Coh0 Cowlitz 86 60 1 2 -
L. Coho Cowitz 87 60 1 2
Hat chery El okomin
L. El okom n 86 60 0
L. Cofqo El okom n 87 60 0
E. 0 Gays River 87 60
Hatchery: Grays River
Fall Gays River 86 -- - 57 N
E. Coho Gays R ver 86 60 0 0 - -
Hatchery: Kalama Falls
Spring = Kal ama FaI | S 86 60 0 0 60 N
Sprlng Kal ama Fal | s 87 60 3 60 N
0 Iana Fa“ 86 60 0 -- -
L. Ooho K ama Falls 87 60 3 -
Hatchery: KI i cki tat
Spring = K| Ct| ta 86 60 0 0 60 N
Sprlnﬁ | cKita 87 60 7 12 T -
: o Klickita 86 60 0 -
L. Coho Klickita 87 60 8 15 -
Hatchery: Lewis River
Spring °~ lLews R ver 86 60 0 0 60
Sprlnﬁ Lew s River 87 60 2 3 60
. 0 Lews Rver 86 60 T
L. Coho Lew s River 87 60 8
Hat chery: Lower Kal ama
E. Coho Lower Kal ama 86 60 0 0
Hatchery: Lyons Ferry
Fall Lyons Ferry 86 60 0 0
Fal | Lyons Ferry 87 60 6 10
Hatchery Priest Rapi ds
Fall Priest Rapids 87 . 60 N
Hat chery: Ringold
Spring ~ Wnd River 86 60 0 0 60 N
Hatchery: Rocky Reach
Fall Rocky” Reach 86 60 0 0 60 N
FaII Rocky Reach 87 60 0 0 --
E. Coho Rocky Reach 86 60 0 0
E. Coho Rocky Reach 87 60 2 3
Hat chery: geel
Spr1n 86 60 0 0 60 N
B0 hus Rver g 60 0 0 >
Coho Speel yai 87 60 2
Hat chery: _Tucannon
Spring = Tucannon 86 60 1 2 60 N
Spring  Tucannon 87 60 29 48
Hat chery: V\ashougal
CoRo Was hougal 86 0
hougal 87 60 0 --
E. Coho Kal ah ?I I's 87 2 8 -= -
Fall Washouga 87 60 N
Hatchery: Wells Spawni ng Channel
Summer = Wells 86 60 0 0 60 N
Sumrer el s 87 60 3 5 -
M.c. = Myxobol us _cerebralis
Result: ~N= negative P = posI t ve for species & stock # = # positive
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Organosonmati c anal yses were conduct ed. on seven release lots
and analysis of the results is outlined bel ow The conput er
generated sunmaries and raw data are listed in Appendi x H.
Addi tional observations included in all autopsies in 1988 were
bile (gall bladder) condition and blood serum protein |evel.

Cowl itz spring chinook vearlinss 1986 brood

The 1986 brood year (BY86) Cowl itz spring chinook yearling
| ot rel eased in 1988, exhi bited abnormalities of the thynus,
pseudobranchs, and gills. A conparison to the 1987 release
(BY85) indicated a marked increase in the percentage of abnornal
thymus and pseudobranchs, an equal prevalence of pale gills, a
marked reduction in the observation of enlarged spleens, and a
slight increase in swollen kidneys (Table 11). Swelling or
henorrhagi ng of the thynus or pseudobranch, often precipitated
by stress, Is expected in a small percentage of hatchery reared
fish, but the preval ence observed Indicates additional stressors
may have affecting this Ilot. Results of fluorescent antibody
t echni que (FAT) screening of kidney tissue snears determ ned
that 11 of 16 positive sanples had <10 bacteria (Renibacterium
sal moni narum per 30 fields, 4 sanples had > O but <100, and one

had >l 000 The coefficient of variation of total fish lensth
for the 1988 release was 14% conpared to 12% for the 1987
rel ease. Hematocrit coefficient of variation of the 1988 sanple

| ot was 20% conpared to 13% for the 1987 sanple |ot.

Table 11. Conparison of observed tissue abnornalities at
Cowl 1tz hatchery, yearling spring chinook rel eases
for 1987 & 1988.

Abnormal (Observati ons

Rel ease MI1d Henorrhage  Abnormal Pal e Enl arged Swollen
Year Thvnus Pseudobranch G 11 Spl een Ki dney
1987 27% 23% ' 7% 2% 5%
1988 10% 0% 7% 40% 2%

7% swollen, 2% lithic, 12% swollen and lithic & 3% ot her

Lewis River early coho Yearlings 1986 Brood

- The BY86 Lewis River early coho lot, released in 1988,
exhi bited an 8% preval ence of enlarged spleens and an abnormal
broad range of bile val ues. The reason(s) for the Ilevel o
enl arrqed spleens is unknown but it is interesting to note that
c?/t oplasmc inclusions were observed in erythrocytes in 20 of 60
blood films and that 37 of 60 kidney tissue snears were positive
for the presence of R salnoninarum (33 with <10 bacteria per
field, 4 with >0 but <100). Evidence presented by Steve C
Piacentini, H V. Lorz, and J. S. Rohovec at the  Anerican
Fi sheries Society Oregon Chapter Annual Meeting and Synposium in
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Bend, Cregon during February, 1989, suggests that splenonegaly
(enlarged spleens) may be, at least partly, a result™ o

i ncreased splenic henat%?oiesis during the erythrocyte
destruction phase of an EIBS episode. The hematocrit data for
this lot showed a nmean value of 32.9 and a coefficient of
variation of 13% Gall bl adder observations suggested that 29%
of the sanple |ot had not ingested feed for at |east 4 days
prior to the OSI sanpling.

Lyons Ferry fall chi nook vearlinss 1986 Brood

The BY86 (1988 release) Lyons Ferry fall chinook yearling |ot
autopsy summaries are included both as a single sixty. fish
sanple and as two thirty fish sanples based on rel ease strategy.
A conparison, by release year, of abnormal tissue observations
is listed in Table 12. The on-station yearling release |ot
(60.5% of station yearling production) is répresented by sanples
# -30 of the autopsy summary. The barged yearling rel ease | ot
(39.5% of station yearling production), is represented by
sanpl es #31-60. This lot was transported fromthe hatchery to a
rel ease site below Ice Harbor Dam A conparison of the autopsy
sunmaries by release strategy suggests that both the station
release lot and the barge Iot were subjected to stressors as

indicated bythe high level of hemorrhaging of the thymus. In
addition, it suggests that the station release lot was subjected
to astressor(s) to a greater degree (Table 12). The reason for

this high level is unknown but it may be partly due to the
presence of R salnoninarum Low | evel s of bacteria (<10 per 30
fields) were observed in 20 of 60 kidney snears. Fat | evel s of
+1 or greater were observed in 60% of the station release fish
and 46% of the barge release fish

Table 12. Conparison of observed tissue abnormalities at Lyons
Ferry hatchery, yearling fall chinook releases.

Abnormal (Observati ons

Rel ease M| d Henorrhage | nf | aned Pal e Enl arged Swollen
Year Thvnus Pseudobranch G 11 Spl een Ki dnev
1987 _ 18% 7% 0% 0% 0%
1988 (60 fish) 47%: 0% 0% 5% * 0%
1988 on station 53%:? 0% 0% 10% * 0%
1988 bar ged 40% 0% 0% 0% 0%

* 2% severe henorrhage
* 2% nodul ar

* 3% severe henorrhage
4

3% nodular




Cowl éltz fall chinook subvearling normal and del ayed rel ease 1987
Br oo

The BY87 Cowl itz fall chinook subyearling lot, released in
1988, appeared in good condition with the exception of fat
levels of 0 (no fat) in 13% of the sanpled fish. y conparison,
only 2% of the subyearling lot released in 1987 had fat levels
of 0. Mean fat |levels for 1988 and 1987 were, 1.0 and 1.2,
respectively. G oss observation of the kidney indicated no
abnormalities, however results of FAT screening indicated | ow
| evel s (<10 bacteria per 30 fields) of R__sal noninarum were
present in 33 of the 39 positive kidney tissue snears.

The BY87 Cowlitz fall chinook (subyearling) delayed release
| ot, sanpled in 1988, exhibited signs of stress simlar to the
del ayed release lot sanpled in 1987. Abnornmal thymus and spl een
observati ons i ncreased but the preval ence of abnormal gills
decreased (Table 13). A conparison of the summary reports of
normal release lots to delayed release |ots for 1988 and 1987
suggests that the del ayed groups were subjected to an increased
| evel of stress during the extended rearing  period. This is
evi denced primarily by an increase in abnormal thynus
observations and, to a | esser extent, in the increase of abnormnal
gill and pseudobranch observations (Table 14). The mean value
of thymc condition for the 1988 normal release |ot_and 1988
del ayed rel ease | ot was 0.0 and 0.4, respectively. The nean
val ue of thymc condition for the 1987 normal release |ot and
1987 del ayed release ot was 0.0 and 0.3, respectively. Fat
deposits were greater in the delayed release lots than in the
normal release lots during both 1988 and 1987. The nmean fat
| evel s duringf 1988 were 1.6 (delayed) and 1.0 (nornal) and in
1987, 1.7 (delayed) and 1.2 (norrral%.

Tabl e 13. Conparison of observed tissue abnormalities in Cowlitz
fall chinook del ayed rel eases in 1987 & 1988.

Abnormal (Cbservati ons

Rel ease M Id_ Henorrhage I nfl amed Pal e Enl arged Swollen
Year Thvnus Pseudobranch G| Spl een Ki dney
1987 28%:* 2% 13% 3% 0%
1988 33%* 0% 5% 5% 0%

' 5% severe henorrhage
2 3% severe henorrhase
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Table 14. Conparison of observed tissue abnornalities between
Cowmitz fall chinook normal and delayed lots, by
rel ease year.

Abnor nal (Cbservations

MId
Rel ease Type Henor r hage I nfl aned Pal e Enl ar ged Swol | en
Year Rel ease Thvnus Pseudobranch G| Spl een Ki dney
1988 Nor mal 3% 0 % 0% 2% 0%
Del ayed 33% * 0% 5% 5% 0%
1987 Nor mal 2% 0% 2% 5% 0%
Del ayed 28% * 2% 13% 3% 0%

* 3% severe henorrhage
2 5% severe henorrhase

Lyons Ferry fall chi nook subvearlina 1987 Brood

The BY87 Lyons Ferry fall chinook subyearling lot, released
in 1988, exhibited only mnor deviations from desired conditions.
Swol | en pseudobranchs were evident in 3%of the sanpled fish and
fatty livers in 2% Goss observation of the-kidney reveal ed no
abnormalities, however 22 of 60 tissue snears were deternined
positive for the presence of R salnoninarum (18 of the 22
contained <10 bacteria per 30 fields). Total fish length
coefficient of variation increased to 10% for BY87 (1988
sampling) from 8% for BY86 (1987 sanpling).

"Cow it spring chi nook subvearlins 1987 Brood

The BY87 Cowl itz spring chinook subyearling lot, released in
1988, al so exhibited only mnor abnornalities, the nost notable
of which was fat levels of 0 in 17% of the sanple lot. A marked
reduction of enlarged spleens to 2% in BY87 (1988 sanpling) from
13% in BY86 (1987 sanpling) was observed.

SPECI AL  PRQJECTS

Chi nook Lateral Line Syndrone (CH LLS)

~ Chinook Lateral Line Syndrone (CHLLS) is a disease of fall
chinook salmon that was first observed at a single WOF hat chery
in 1962, was wdespread in nost Wshington hatcheries during
1963, but wasnot reported to occur again until 1985 when it was
noted in fall chinook yearlings at Lyons Ferry Hatchery. CHI LLS
also occurred in Lyons Ferry fall chinook during 1986 and was
observed again during 1988. Efforts have been nade to i_dentifg
the cause of CHLLS since its reenergence at Lyons Ferry in 198
and continued during 1988 and 1989.
Signs of CHLLS in Lyons Ferry fall chinook prior to 1988
included ones simlar to those reported by Wo (1968) and
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Parisot et al (1965) and include henorrhage, congestion and

degeneration of the nuscle in the area of the lateral line, pale
il'ls and elevated nortality. CHLLS at Lyons Ferry differed
rom earlier cases in several ways, however. Fish affected with

the disease at Lyons Ferry have been yearlings as opposed to the
O age fish affected during the 1960's and so were much |arger,
rangi ng between 10 and 35/1b. CH LLS affected fish at Lyons
Ferry have been noted to exhibit signs not reported to occur in
the 1960's, including fluid filled stomachs, enlarged spleens,
henorrhage, congestion and degeneration of the rg/ocardi um and
cytoplasmc inclusions within red blood cells (EIBS). Mortality
was not severe and peaked in individual ponds at approxi matel
0.35% weekly. Elevated nortality occurred for approximtely
months, resulting in total nortality of about 1.3%

No cause of CHLLS was determined in the 1960's, although
the disease did not recur following elimnation of raw sal non

viscera from fish feeds. Investigations at Lyons Ferry also have
failed to |dent|f¥1 the cause of the disease. Routine bacterial
and viral assays ave failed to isolate pathogens. Raw sal non

viscera is not wused in nodern fish feeds and so cannot be
inplicated. Electron mcroscopic exam nations during 1985 were
i nconcl usi ve and transm ssi on experinments conducted by JimWnton
failed to transmt the disease.

I nvestigations during 1988 and 1989 concentrated an
el ucidating the association of EIBS and CH LLS at Lyons Ferry.
CHI LLS occurred from Septenber through Decenber of 1988 in fall
chinook yearlings ranging between 25 and 35/Ib. Previ ously
described signs were observed in affected fish, but pale
yellowi sh livers were also noted. Hematocrits and serum protein
val ues of CHILLS affected fish were always |ess than 10% and 2.3
g/dL, respectively. Furthernore, it "was observed that 1) the
occurrence of CHLLS in nortalities froma particular pond always
followed the diagnosis of EIBS in fish fromthat pond by three
weeks, 2) following the diagnosis of EIBS in fish froma pond,
average hematocrit for that population declined to a |ow of 24%
at which time cytoplasmc inclusions were no |onger observed and
hematocrits recovered to normal, 3) fish with CHLLS always
contained at least sone red blood cells wth cytoplasmc
inclusions, 4) viral particles were confirmed in red blood cells
cont ai ni ng c%/t oplasmic inclusions by Charlie Snmith and Beth
MacConnell o the U S. Fish and Idlife Service, Bozenan,
Montana and Andy Blixt of Mntana State University, Bozeman,
Montana through el ectron m croscopy. Virions were observed in

bl oods taken from fish suffering only from EIBS as well as from
fish suffering from CH LLS and EIBS. Virions observed' were
similar to those reported by Leek (1987), 5) CHILLS could be
found in nortalities froma pond for only three weeks, 6) CH LLS
was only observed in dead or dyi n? fish and never from randonmy
sel ected "healthy" fish, 7) once EIBS could no |onger be found in
fish fromthe pond, CH LLS also could no |longer be found in
nortalities fromthat pond. o _
Mrtality to CHLLS in 1988 was simlar to that seen in
1985, peaking in the nost severely affected ponds at 0.45%
weekl y. Total nortality was approximately 1.5% and el evated
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nortality lasted as long as 12 weeks in some ponds but only 4
weeks in others.

The cause of CHILLS has yet to be determined. Again in
1988, Dbacterial and viral assays were negative and the only
factor that appeared to correlate with the occurrence of CHILLS
was the presence of EIBS. However, other hatchery popul ations of
chinook sal non have been observed to have EIBS but not CHILLS
and, during the spring of 1989, Oa%(?i fall chinook sal non at
WF's Ceorge Adans hatchery on Hood Canal were observed to be
suffering from CHI LLS but not EIBS. Interestingly, Tucannon
stock spring chinook gearl ings held at Lyons Ferry were not
observed to have EIBS until Novenber. _TKese fish were being
transferred to Tucannon hatchery at that tine for further rearing
rior to release in April. EIBS eventually caused substantial
oss prior to release, however CHLLS never was observed.

Ongoing investigations of CHI LLS will include further
electron mcroscopy of tissues, cell culture assays in untested
cell lines and transm ssion studies. Cooper at ors include John
Morrison and JimWnton of the U S. Fish and Wldlife Service.

Eryvt hrocytic | ncl usi on Body Syndrone (ElBS)

_ Beginning in 1988 BPA lor ovi ded funding for WDF to
investigate the presence of viral particles in association with
cytoplasmc inclusion bodies observed in blood filns. WOF in
cooPeratlon with Charlie Smith, Beth MacConnell and Andy Bl i xt
anal yzed blood sanples with electron mcroscopy for the presence
of viral particles. Juvenile salnmonids at WF Col unbi a Basin
hatcheries were sanpled when they had a high preval ence of
intracytoplasmc  inclusions present in their bl ood.  This
generally coincided with an occurrence of Col dwater disease
and/ or fungal infection.

Wien EIBS was diagnosed at a hi g?h preval ence blood was
collected (by Kathy Hopper, WDF) for electron mcroscopy. The
sanpling, fixing procedure was devel oped by Beth MacConnell, Andy
Blixt and Kathy Hopper. Suspect fish were sacrificed in a Ms222
solution, the caudal peduncle was severed and the fish bled into
a hematocrit tube. Two blood films were nade per fish, and when
tinme permtted wet nounts were exam ned and hematocrits were run.
The remainder of the blood was collected fromthe fish with
hematocrit tubes and dispensed into a microcentrifuge tube. The
tubes were then spun in a high speed centrifuge (13,000 x g) for
five mnutes to pellet the red blood cells. The serum was renoved
and 2.5% glutaral dehyde fixative was added for 30 mnutes. The
pellet was then teased away fromthe edge of the centrifuge tube
to allow the fixative to penetrate throughout the pellet. The
?I utaral dehyde was then renmoved and fresh fixative applied and
eft on for 24 hours. The glutaraldehyde was removed and Milong’s
phosphate buffer pH 7.2 was added to store the sanple. Sanples
were transported to the lab on freezer packs and stored
refrigerated wuntil shipment to. Beth MacConnell at the Fish
Technol ogy Center, Bozenan, Montana. Sanples  were t hen
transported to Andy Blixt, MU Veterinary Research Lab and
processed and selected for transm ssion electron mcroscopy.
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El ectron mcrographs were then provided to C.  Smth and VWDF for
eval uation. Bl ood filns collected at the hatcheries were fixed
and then stained with Leishman-Gensa. One was provided to
Charlie Smith to conpare to the corresponding electron
m crogr aphs. _ _

In 1988 sanples were collected fromLewis River hatchery
| ate coho, Grays River hatchery coho, Klickitat hatchery sprin
chi nook, and Lyons Ferry fall  chinook. The Lyons Ferry fal
Chinook also had CH LLS. _ _

Prelimnary results of the Lewis River coho and Gays R ver
coho showed that viral particles can be associated with the |ight
staining cytoplasmc inclusions seen wth light m croscopy.
Erythrocytes contained from one to six viral inclusions,
generally only one per erythrocyte was observed. Evaluation of
electron mcrographs wll be continued and a report on the
findings wll be published in 1989, authored by C Smth and WDF
personnel .

SUMVARY AND CONCLUSI ONS

Wth the conpletion of another full year of sanpling and
data collection we are continuing to see benefits fromthis
project. Mnthly nonitoring exans allow for a closer surveillance
of the health condition ~of juveniles throughout the rearing
cycle. Pre-release and mdterm screening of juveniles inforns
Agency personnel of the condition at release, and hopefully may
give indications to future contributions. Adult nonitoring and
testing has allowed us to give additional attention to the caus
of pre-spawning nortality and better prevention and treatment o
adult causes of nortality. Pathogen screening of adults wll
allow us to nake correlations to pathogen preval ence in progeny.
Conputerization of fish health and hatchery rearing data has
provi ded WOF with a tracking procedure to better understand fish
heal th probl ens. o

Eval uation of project goals can only occur when additiona
data are available over the next two years. Beglnnlng in 1989
replicate data W ll be available and we will then be able to
determne trends in fish disease problens and hopeful |y identb&z
their solutions. Continued support of this project will allow\
to maintain the standards and the high |evel of evaluation
necessary to determine an accurate picture of fish health
concerns.
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Appendi x A. Coelomic (Ovarian) Fluid Testing Protocol for Bacteria
Ki dney Di sease.

Sanpling Protocol _ _

1. Collect a cupful of eggs-fluid froma spawning female.

2. Renove approximately 1 (one) m of ovarian fluid.

(Ve use a disposable plastic transfer pipet)
NOTE: If viral sanples will be collected in pooled |ots take
BKD sanples first to prevent cross contamnation.
3. E]gpense the 1 m of coelomc fluid into mcro-centrifuge
t ubes.

4. Transport to lab for processing.
Lab Processing Protocol _ _

1. Samples may be frozen for storage when immediate process-
ing is not possible.
Thaw sanples if frozen. o
Load centrifuge, spin for 5 (five) mnutes at a minimm
of 10,000 x g to pellet cellular naterial
Decant supernatant from centrifuge tube. _
Usi ng a di sposabl e inoculating | oop or Calgi Swab §danpened
i n Phosphate Buffered Saline FPBS]) smear a thin film of
the pelleted material on a FA spot slide. A light anmount
of material adheres best to the slide.

ol e

6. Air dry.

7. Heat fiIX.

8. Methanol fix 5 (five) mnutes

9. Slides can now be stored or continue on

10. Place a drop of FITC conjugated anti - R sal noni narum

I mmunogl obul i n* on each well of the spot sltde. (*(btal ned
fromUS. Fish and Wldlife Service National Fish Health
Research Laboratory, Kearneysville, West Virginia, USA
Diluted 1:80 v/v in PBS pH 7.4, and filtered meekly_
through a 0.2 um Acrodi sc nuclepore polycarbonate ftilter

11. Incubate 1 hour in dark humd container to prevent drying
of the conjugate. _

12. Rinse slides in FTA (Fluorescent Treponemal Antibody)
hemaggl utination buffer - dip slides repeatedly.
Soaki ng can cause tissue to slough off.
NOTE: Change solutions weekly or nore frequently when
processing a |arge nunber of slides.

13. Counterstain with Evans Blue .0% concentration for 3-5
m nut es.

14. Rinse in second container of FTA - dip slides repeatedly.

15. Air dry in dark and/or 3uick dry with hair dryer

16. Store in dark until ready to read. If it will be days
before slides are read storing in the refrigerator seens to
prolong life of FITC dye.

17. Cover slip - mounted wth DI FCO FA nounting fluid pH 9.

18. Slides are exam ned under oil at 600x for 30 fields with
epi fl uorescence illumnation. Suspect bacteria are
confirmed at 1000x. Characteristics required are apple-
green fluorescence, small size, and halo fluorescence.

19. Bacteria per 30 fields are counted for each sanple and
recorded as follows: <10 bacteria per 30 fields, > 0O but
<100, >/ OO but < 1000, >1000 and TNTC (too numerous to count).



APPENDI X B

Appendi x B contains the protocol for screening selected fish
popul ations for M/xobolus cerebralis at WOF's Col unbia River
facilities. Lot selection tor sanpling was based on species
suseptibility and duration of exposure to a surface water source.
Chi nook destined for yearling rel ease were sanpled either in
August - Sept enber of the first year of rearing or at release (if
prior rearing was in ground wat er. Subyearling chinook were
sanpl ed as near to release as possible. ™ The sanpling protoco
for 1988 remained unchanged from the previous year. "The | ab
processing protocol, however, was changed fromthe plankton
centrifuge nmethod to the pepsin-trypsin digest nethod.

SAVPLI NG PROTOCOL

(1) Sixty (60) fish are sub-sanpled from an original sanple
of apﬁrOX|nater 100 fish. Al sub-sanpled fish are subjected to
a lethal concentration of Ms-222, _ _

ﬁ2) Each head is severed inmediately posterior to the
oper cul um _ _

(3) The lower jaw is renoved, _ _

42 The remai nder of the head is sectioned into two equal
hal ves (sagittal section), _ _ _

(5 One half of each head is placed in a plastic bag and
frozen for later digest processing. Twenty 820) of the remaining
heads are placed in Bouins solution and saved for histol ogical
exam nation, if needed.

LAB PROCESSI NG PROTOCCL

Except for the nodifications |isted bel ow, sanples are processed

by the Pepsin-Trypsin Digest method in accordance wth Anps,
1%85 (AFS FPsh Hea Ph BluegBook).

Step 2d-- Centrifuge digest at 1200 X g for 10 mnutes at 22
degrees C
_ Step 2e-- For previously frozen heads use 0.05%trypsin in
Rinaldini's solution; for fresh heads use 0.25% trypsin in
Rinal dini's solution.
Step 2f --Del et ed.
Step 29--Resuspend pellet in 10%neutral buffered formalin.
Step 2i--$eSUﬁpend pellet inl-2mMs of neutral buffered
ormalin.
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APPENDI X C

Appendix C contains the D sease Preval ence Sunmary Report for
cal endar year 1988. Pat hogens and causes of |oss are categorized
by: Bacterial, Oher, Parasite and Viral. Loss to each pathogen

or cwse iS totaled per nonth with Lower Colunbia (LCl) and
Upper Col unbi a (UCol) stations divided.

Abbrevi ati ons: _ _
BHS - Bacterial Henorrhagic Septicema

EI BS - Erythrocytic Inclusion Body Syndrone
| HNV - I nfectious Hematopoietic Necrosis Virus



Location:

SPECIES

Late
Late
Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late
Late

Spring
Spring
Spring
Spring

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Spring
Spring

Srring

Cowlitz

STOCK

Cowlitz
Cowlitz
Comlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Coulitz

Cowlitz

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Cowlitz
Cowtitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Cowlitz
Coulitz

Cowlitz
Cowlitz
Cowlitz
Cowlitz

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Cowlitz
Cowlitz

Coulits

87
87
87
87
87
87
87
87
87
87

ERER

87
87
87
87
87
87
87
87
87
87
87

ES8
88
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POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Dec

Jan
Feb
Mar
Apr
May
Jun

Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Dec

Jan
Feb
Mar
Apr

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Dec
Dec

Nar

1988

1988
1988
1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988

1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988

10RR

163021
179231
207208
258255
72121
55794

6716
17173
36713
56159
68940
85616
98602

104834
114520
148730

-0-
-0-

46384
60210
74762
85257

17832
17808
43629
10406
15583
18563
20151
27545
31380
41006
46550

AVERAGE
SIZE
FISH/LB

21.

32.
29.
25.
20.
14.
18.

849.
399.
175.
110.
82.
65.
50.
47.
43.
33.

194.
194.
79.
65.
43,
36.
33.
24,
21.
16.
14.

-0-
577.

POND
VOLUME
CU FEET

133000
144000
144000
208000
96000
96000
96000
96000
96000

-0-

166000
166000
166000
166000
166000

32000

43000
43000
144000
163000
179000
179000
179000
179000
179000
179000

-0-
-0-

149000
149000
149000
149000

100000
100000
100000
144000
144000
144000
144000
144000
144000
144000
144000

-Q-
57000

WATER
INFLOW

20000
20000
20000
20000
20000

4000

10400
10400
20800
20800
22800
22800
22800
22800
22800
22800

18000
18000
18000
18000

9000

9000

9000
18000
18000
18000
18000
18000
18000
18000
18000

LBS

8.15
8.96
10.4
12.9
3.61
13.9

0.65
1.65
1.77

2.7
3.02
3.76
4.32

4.6
5.02
6.52

2.58
3.35
4.15
4.74

1.98
1.98
4.85
0.58

FLOW

INDEX

1.4

2.2
2.5
0.6
2.3

0.5

Page: 2

DENSITY FOOD MONTHLY
INDEX CONV MORTLTY
-0O- 0. 18800
-O- 1.1 30200
-0- 1.2 6300
0.15 1.1 16700
0.05 0. 10239
0.06 2.7 5800
0.1 1.1 7600
0.12 1.6 2200
-0- 0. 0
-0- 0. 832
0.17 E2 5808
0.24 2.4 14465
0.27 1.7 17500
0.3 1.4 15100
0.08 0. 4200
0.29 -1 5400
-0- 0. 3600
-0- 0. 21800
0.05 0.8 48900
0.12 1.2 24969
0.12 2.5 37500
0.14 2.5 35200
0.15 0. 6500
-g- 5.9 2900
0.17 4.1 2800
0.2 1.3 16300
-0- 0. 162
-0- -0- 1772
0.07 EC 2037
0.06 1.1 1475
0.07 1.6 3100
0.08 0.6 1300
-0- 0. 12932
-0- E2 4077
-0- 0.7 7105
0.02 0. 39645
0.03 1.1 5217
0.03 2.1 18802
0.03 5.1 3300
0.04 1.2 3900
-0- 2.3 2100
0.05 1.1 2900
0.06 2.4 4400
-0- 0. 866000
0.07 -0- 11000

[NOO



Location: Elokomin

SPECIES

Fall

Fall

Late
Late

Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late

Late
Late

STOCK

Elokomin

Grays River
Grays River
Grays River
Grays River
Grays River
Grays River
Grays River
Grays River

Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin

Elokomin

Elokomin

Washougal

Cowlitz
Comwlitz

Elokomin
Elokomin
Elokomin
Elokomin

Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
£ lokomin
Elokomin
Elokomin
Elokomin
Elokomin

Elokomin

Kalama Falls
Kalama Falls

87
87
87
87
87
87
87
87

87
87
87
87
87
87

87

87
87

33

& &

87
87
87
87
87
87
87
87
a7
87

87
87
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POUNDS

* DATE * OF FISH
BROOD MTH YEAR ON HAND

Jan
Feb
Mar
Apr
May
Jun

Dec

Oct

Mar

Mar
Apr

Jan
Feb
Mar
Apr

Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
NOV
Dec

Dec

Apr
May

1988
1988
1988
1988
1988
1988

1988

1988

1988

1988
1988

1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988

1988
1988

3771
5140
7564
9925
14241
15339
6759
7193

4154
7224
16721
29000
55489
57819

4903

607

706
1396

50770
52253
85050
86030

1702

3689

9732
17605
24583
31901
42251
47773
56693
60366

647
1372

AVERAGE
SIZE
FISH/LB

157.
115.
78.
59.
41.
38.
32.
30.

880.
627.
276.
156.
74,
7.

1013.

916.
463.

34.
33.
20.
20.

752.
347.
197.
102.
74.
57.
43,
38.
32.
30.

-0-

518.
244 .

POND
VOLUME
CU FEET

7199
7199

149000
136000
136000

78199

14000

21600
100000
149000
149000
149000
149000
149000
149000
135000

22000

3599
7199

WATER
INFLOW
GPM

4700

300

600
600

13350
10276
11500
11500

1200
1800
5700
10700
10270
9400
8300
7800
8700
9500

4400

300
540

LBS
PER
GPM

1.4

2.8
4.32
6.19
6.67
6.26
5.33

2.37
2.68
2.65

4.6
9.25
9.64

1.82

2.02

1.18
2.33

3.8
5.08
7.4
7.48

1.42
2.05
1.7
1.65
2.39
3.39
5.09
6.12
6.52
6.35

2.16
2.54

FLOW

INDEX

1.7
1.6
1.3
2.2
2.9
2.9

1.8

1.3

0.7
1.3

Page: 3

DENSITY FOOD

INDEX

o 0O 0O 0 0O 0 0 O
IR
—
—_

.12
.13
.19
.31
.42
0.2

[ I == B = BN o Y = §

0.1

0.06
0.1

.08
.09
.13
.23

O O O o

.08
.09
.04
.04
.05
.06
.08
.08
.09
0.1

O O 0 0O O O 0 oo

CONV

0.

1.
0.9
1.9

-0-

MONTHLY
MORTLTY

1570
726
1215
4966
1880
721

200

36325
25496
4700
1402
2766
900

1000
1070
390

760
831

531
1822
3200

638

970
1048
9717
8518
1034

600

757
1225
1245
1638

299

2349
2996



Location: Grays River

SPECIES

Early

Fall
Fall

Fall
Fall

Fall
Fall
Fatl
Fall
Fatl

Fall

Fall

Fall
Fall

STOCK - BROOD
Big Creek a7
Big Creek 87
Grays River 86
Grays River 86
Grays River 86
Grays River 86
Grays River 87
Grays River a7
Grays River a7
Grays River a7
Grays River 88
Grays River EB88
Grays River A

Big Creek a7
Big Creek a7
Elokomin 88
Elokomin £88
Grays River 87
Grays River a7
Grays River 87
Grays River a7
Grays River a7
Grays River E88
Grays River A

Kalama Falls 87
Kalama Falls a7
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POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Nov 1988
Dec 1988

Jan 1988
Feb 1988
Mar 1988
Apr 1988

Feb 1988
Mar 1988
Apr 1988
May 1988

-Dec 1988
Dec 1988

Dec 1988

Mar 1988
Apr 1988

Dec 1988
Dec 1988

Jan 1988
Feb 1988
Mar 1988
Apr 1988
May 1988

Dec 1988

Dec 1988

Jan 1988
Feb 1988

6717
778

2597

1451
3086
3172
7319
8823

1492
2910

AVERAGE
SIZE
FISH/LB

936.
603.
361.
156.
129.

945.
483.

POND
VOLUME
CU FEET

65000
60000

72000
72000
71000
71000

10500
16000
16000
16000

5300
-0-

11000

37000
5300

21000
-0-

21000
21000
32000
31600
32000

-0-

11000

21000
21000

WATER
INFLOW
GPM

1000

2100
300

1200

1200
1200
1800
2300
2300

1000

1200
1200

LBS
PER

7.33

8.6
13.2
14.1

1.27
1.42
3.05
3.32

3.2
2.59

2.16

1.21
2.57
1.76
3.18
3.84

1.24
2.42

FLOW

INDEX

1.6
1.8
2.4
2.8

0.8
0.8
1.3
1.4

0.8
1.5
0.9
1.3
1.4

Page: 4

DENSITY FOOD MONTHLY
INDEX CONV MORTLTY
0.04 -0- 300
0.05 2.8 200
0.05 0. 400
0.06 1.3 300
0.08 0.6 490
0.09 1.3 290
0.05 0. 1400
0.05 0. 4050
0.08 0.7 18230
0.08 2.7 5670
0.05 -0- 4
-O- -0- 401000
-0- -0- 462
0.08 0. 5200
0.06 0. 270
0.09 -0- 5700
-0- -0- 627000
0.05 0. 28700
0.08 0. 6350
0.05 0. 3300
0.09 0.9 3388
0.1 0.8 701
-0- -O- 489000
-0- -O- 183
0.06 0. 1400
0.08 0.9 4700



Location: Kalama

SPECIES

STOCK

Falls
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POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

AVERAGE
SIZE
FISH/LB

POND
VOLUME
CU FEET

WATER
INFLOW
GPM

LBS
PER
GPM

FLOW

INDEX

Late
Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late
Late

Spring
Spring

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Spring
Spring

Spring

Kalama

Kalama
Kalama
Kalama
Kalama
Kalama

Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama

Kalama

Kalama

Kalama
Kalama

Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama
Kalama

Kalama
Kalama

Kalama

Falls

Falls
Falls
Falls
Falls
Falls
Falls

Falls
Falls

Falls

Falls
Falls
Falls
Falls
Falls

Falls
Falls
Falls
Falls
Falls
Falls
Falls
Falls
Falls
Falls

Falls

Falls

Falls
Falls

Falls
Falls
Falls
Fal Is
Falls
Falls
Falls
Falls
Falls

Fal Is
Falls

Falls

a7
a7
a7
a7
87
a’

E88

8

>

&8

87
87
87
a7
a7
87
a7
a7
a7

E88
88

Oct
Dec

Oct

Jan
Feb
Mar
Apr
May

Mar
Apr
May
Jun
Jut
Aug
Sep
Oot
Nov
Dec

Dec

Dec

Jan
Feb

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep

Oct
Dec

Oct

1988
1988

1988

1988
1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988

1988

1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988

1988

36988
45766
60025
22053
27566

667
1338
2705

9437
14875
17294
25010
31680
31653

27427
31600

716
1128
1561
2165
2932
4759
5929

10250
12882

1117.
825.
368.
208.

26.
21.
16.
15.
12.

865.
505.
246.
139.
101.

S5.
38

30.
30.

11.
9.5

4.
580.

354.
255.

115.

29000
53000
48000
67000
86000
82000

55000
55000
55000
19200
19200

4800

4800

9600
38000
38000
38000
38000
38000
38000
55000

-0-

-0-

374000
374000

4800
4800
4800
4800
9600
14000
14000
19000
19000

-0-
10000

-0-

6000
6000
6000
2000
2000

500

500
1200
4800
4000
4000
4800
4400
4800
6000

2000
2000

300
350
600
600
1300
1950
1950
2200
2600

6.16
7.63
10.
1.
13.8

1.33
2.68
2.25
1.43
2.36
3.72
3.6
5.68
6.6
5.28

13.7
15.8

2.39
3.22

2.6
3.61
2.26
2.44
3.04
4.66
4.95

0.9

1.3
1.7
1.8
1.9
2.3

1.7
1.9
1.3
1.5
0.9
0.6
0.9
0.8
1.2

Page: 5

DENSITY FOOD MONTHLY
INDEX CONV  MORTLTY
-0- -0- 311
0.05 0. 3835
0.08 0. 11325
0.13 0. 13225
0.1 0. 9790
0.1 0. 11860
0.17 0.8 7770
-0- -O- 433800
0.05 -0- 0
-0- -0- 642
0.14 0.9 1300
0.19 0.9 610
0.2 1.3 670
0.2 0. 375
0.24 0. 15
0.1 0. 215
0.16 0. 2300
0.13 0.9 10530
0.07 0. 11345
0.08 1.8 3680
0.07 1.1 1210
0.12 3.3 860
0.16 3.2 535
0.18 Q. 525
0.13 E2 780
-0- -0- 55400
-0- -0- 334
0.01% 1.2 3100
0.01 0.9 1500
0.1 0 3335
0.14 0. 1850
0.17 0. 1750
0.19 1.2 715
0.12 1.6 885
0.09 1.2 3845
0.13 3. 1955
0.1 1.1 2210
0.16 2.2 2250
-0- -0- 116400
0.03 -0- 525
-0- 0. 272



Location:

SPECIES

Late
Late
Late
Late
Late
Late
Late

Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Spring
Spring
Spring
Spring

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Klickitat

STOCK

Klickitat

Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat

Priest
Priest

Priest

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Elokomin

Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River

Klickitat
Klickitat
Klickitat
Klickitat

Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Klickitat

87
87

87 -

87
87
87

E

8

FEREEER

£88

87
87
87
87
87
87
87
87
87
87
87
87

WDF PROGRAM Qc02
Hatchery Rearing Parameters and Mortality Summary Report
July 14, 1989

POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Dec

Jan
Feb
Mar
Apr
May
Jun

Jan
Feb

Dec

Jan
Feb
Mar
Apr
May
Jun
Jul

Dec

Feb
Mar
Apr
May
Jun
dul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

1988

1988
1988
1988
1988
1988
1988

1988
1988

1988

1988
1988
1988
1988
1988
1988
1988

1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

154
151
11229
22704
31181
30055

1920
7288

-0-

80315
63152
63057
59678
27553
11892
11892

1090
2762
3196
5772
10372
13349
15912
20049
26076
31376
36029

67855
60970
67522
75425

3617
5781
8634
7699
15714
10286
16857
18589
28224
37105
41441
46940

AVERAGE
SIZE
FISH/LB

948.

19.
21.
21.
19.
15.
13.
13.

1111,
587.
444,
243.
133.

61.
47.
39.
34.

360.
225.
138.
143.
71.
69.
42.
38.
25.
19.
17.
15.

POND
VOLUME
CU FEET

3400
3400
53000
53000
53000
53000

14000
24000

39599
80000
80000
80000
80000
80000
80000

-0-

13000
13699
24000
24000
31000
34000
138000
138000
138000
132000
94000

82000
82000
82000
82000

17000
17000
27000
38000
99000
82000
82000
82000
82000
82000
82000
82000

WATER
INFLOW
GPM

200

6400
7100
8433
8396

1200
2644

6500
9100
9100
9100
9100
8222
8222

900

700
1750
2045
5385
5010
5958
5958
5788
5800
4700

4200
4324
4324
43264

1500
1605
2829
3763
3541
2206
2500
3364
6000
6000
6000
6000

‘LBS
PER

3.58

1.6
2.76

12.4
6.94
6.93
6.56
3.03
1.45
1.45

1.21
3.95
1.83
2.82
1.93
2.66
2.67
3.37
4.51
5.41
7.67

16.2
14.1
15.6
17.4

2.41

3.6
3.05
2.05
4,44
4.66
6.74
5.53

4.7
6.18
6.91
7.82

FLOW

INDEX

2.4
1.5
1.4
1.2
0.5
0.2
0.2

1.1
1.3
1.8

2.5
2.3
2.4
2.7

Page: 6

DENSITY FOOD

INDEX

0.4
0.18
0.16
0.14
0.06
0.03
0.03

0O O 0O O O 0 o o
e e e e e e
o
~

.13
.12
.13
14

O o o o

L =4

O .

[I=Y
—

o O O =
&

O 0O 0o oo oo oo
[l o I = I =]
o ~N O

<
Q0
- 0

CONV

0.
0.
0.
0.

0.6

-1
1.2
1.9

0.6
0.9

ED
0.5
0.6
0.7

1.2
0.8

MONTHLY
MORTLTY

300
1400
63200
4400
8037
17739

1800
62100

1400000

16000
7000
2000
1800

800
800
0

1498000

1000
49000
1800
16500
23129
27914
3726
2230
2018
1389
113

800
1000
2000
4300

5300
1500
15400
36200
5685
3000
1800
1550
825
620
390
310



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989 Page: 7
Location: Klickitat
POUNDS AVERAGE POND WATER LBS
* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CONV  MORTLTY
Spring Klickitat E88 Dec 1988 -0- -0- -0- -0- -0- -0- -0- -0- 106000
Spring Klickitat 88 Dec 1988 3449 835. 41000 2400 1.44 1. 0.06 g. 9834

Spring Klickitat A Oct 1988 -0- -0- 12000 -0- -0- -0- -0- -0- 175



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989 Page: 8
Location: Lewis River
POUNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW  PER FLOW DENSITY FOOD MONTHLY
SPECIES  STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CONV  MORTLTY
-Early Lewis River 86 Jan 1988 16638 60. 75000 7000 2.38 0.6 0.05 0. 671
Early Lewis River 86 Feb 1988 39864 25. 75000 7000 5.69 1.2 0.12 0.3 1680
Early Lewis River 86 Mar 1988 49745 20. 75000 7000 7.1 1.4 0.13 1.1 1658
Early Lewis River 86 Apr 1988 55250 18. 75000 7000 7.89 1.5 0.14 1.3 398
Early Lewis River A Dec 1988 -0- -0- -0- -0- -0- -0- -0- -0- 141
Late Lewis River 86 Jan 1988 126454 31. 263000 21800 5.8 1.4 0.1 0.9 4224
Late Lewis River 86 Feb 1988 144866 27. 263000 21500 6.74 1.5 0.13 1.6 8492
Late Lewis River 86 Mar 1988 177554 22. 255000 21000 8.45 1.8 0.14 1.2 5062
Late Lewis River 86 Apr 1988 180375 16. 255000 21000 8.59 1.6 0.13 0. 9047
Late Lewis River 86 May 1988 204851 14. 180000 13200 15.5 2.8 0.2 1.3 18100
Late Lewis River 87 Mar 1988 2146 1075. 24000 1500 1.43 -0- -0- 0. 400
Late Lewis River 87 Apr 1988 6526 757. 48000 3000 2.18 -0- -0- 0. 4927
Late Lewis River 87 May 1988 13432 363. 48000 7200 1.87 1.1 0.17 0.9 66000
Late Lewis River 87 Jun 1988 23134 201. 130000 10000 2.31 1.2 0.09 1.1 45092
Late Lewis River 87 Jul 1988 33085 134. 180000 9800 3.38 1.3 0.07 1.4 7780
Late Lewis River 87 Aug 1988 53321 83. 180000 10000 5.33 1.7 0.1 2.6 7846
Late Lewis River 87 Sep 1988 57287 77. 180000 10000 5.73 1.8 0.1 4.8 14676
Late Lewis River 87 Oct 1988 63572 69. 180000 11006 5.78 1.7 a.1 2.9 24583
Late Lewis River 87 Nov 1988 77796 56. 180000 12000 6.48 1.8 0.12 1.6 29886
Late Lewis River 87 Dec 1988 86984 50. 180000 12000 7.25 2. 0.13 2.9 7367
Late Lewis River A Dec 1988 -0- -0- -0- -0- -0- -0- -0- -0- 768
Spring Lewis River 86 Jan 1988 55060 10. 79000 5200 10.6 1.7 0.1 1.1 1226
Spring Lewis River 86 Feb 1988 54850 10. 79000 5200 10.5 1.6 0.1 E1 2152
Spring Lewis River 86 Mar 1988 68200 8. 79000 5000 13.é 1.9 0.12 0.6 2800
Spring Lewis River 87 Jun 1988 9854 53. 79000 3800 2.59 0.7 0.03 -0- 888
Spring Lewis River 87 Jul 1988 15332 34. 79000 3500 4.38 1.1 0.05 0.9 1016
Spring Lewis River 87 Aug 1988 15778 33. 79000 4100 3.85 0.9 0.05 12. 599
Spring Lewis River 87 Sep 1988 19074 27. 79000 5100 3.74 0.9 0.06 1.9 5736
Spring Lewis River 87 Oct 1988 31793 16. 79000 5000 6.36 1.2 0.08 0.7 7304
Spring Lewis River 87 Nov 1988 33526 15. 79000 4100 8.18 1.5 0.08 6. 4768
Spring Lewis River 87 Dec 1988 33366 15. 79000 4100 8.14 1.5 0.08 E1 2379



Location: Lower Kalama

SPECIES

S§TOCK

WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report
Juty 14, 1989

POUNDS
* DATE * OF FISH
MTH YEAR ON HAND

AVERAGE
SIZE
FISH/LB

POND
VOLUME
CU FEET

WATER
INFLOW
GPM

LBS
PER

FLOW

INDEX

Page: 9

DENSITY FOOD

INDEX

CONV

MONTHLY
MORTLTY

Early

Early
Early
Early
Early
Early
Early

Fatl

Fall
Fall
Fall
Fall
Fall

Fall
Fall
Spring

Spring
Spring

Kalama Falls
Kalama Falls
Kalama Falls
Katama Falls

Kalama Faltis
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Katama Falls

Kalama Falls

Kalama Falls

Washougal
Washougal
Washougal
Washougal
Washougal
Washougal

Elokomin

Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Kalama Falls
Kalama Falls
Kalama Fall

Kalama Falls
Kalama falls

87
87
87
87
87
87

E88

A

87
87
87
87
87
87

E88

87
87
87
87
87

€88

A

s 87

87
87

Mar 1988 998
Apr 1988 1186
May 1988 2213
Jun 1988 3177
Nov 1988 10385
Dec 1988 12858

Dec 1988 -0-
Dec 1988 -0-
Mar 1988 270
Apr 1988 514
May 1988 109
Jun 1988 178

Nov 1988 9649
Dec 1988 1192

Dec 1988 -0-

Jan 1988 1000
Feb 1988 4606
Mar 1988 5790
Apr 1988 15410
May 1988 5718

Dec 1988 -0-
Dec 1988 -0-
Oct 1988 13848

Nov 1988 15428
Dec 1988 8879

563.
470.
250.
171.

-0-

851,
446.
280.
171.
57.
46.

1004.
760.
604.
246.
200.

-0-

39.
3s.
27.

72000

4800
18000
48000
48000
72000
50000

-0-

9600
33599
96000
96000
72000

-0-

72000

55000

50000
55000

3000

600
600
600
600
2500
2000

1200
4200
5800
5800
2800

3000

2400
2800
2500

2.65
4.15
6.43

0.45
0.86
0.18
0.3
3.86
0.6

0.83
1.1

2.66
2.04

5.77
5.51
3.55

0.04

E-3
£-3
0.04
E-2

0.06
0.07
0.03

300000

47

107
570
840

35
410
155

652000

461
6897
3686
6260
2980

103000

185

900

1000
620



Location: Lyon's Ferry

SPECIES

WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989

AVERAGE POND

WATER
INFLOW
GPM

LBS

FLOW

INDEX

DENSITY

INDEX

Page:

10

FOOD MONTHLY
CONV  MORTLTY

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

Spring
Spring

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

Lyon's Ferry

Tucannon
Tucannon
Tucannon
Tucannon
Tucannon
Tucannon
Tucannon
Tucannon
Tucannon
Tucannon

Tucannon

POUNDS
* DATE * OF FISH
STOCK BROOD MTH YEAR ON HAND
86 Jan 1988 8799
86 Jan 1988 3476
86 Jan 1988 7060
86 Jan 1988 12789
86 Feb 1988 28324
86 Feb 1988 11817
86 Mar 1988 16115
86 Mar 1988 45496
86 Apr 1988 34919
86 Apr 1988 16060
87 Jan 1988 338
87 Feb 1988 4806
87 Mar 1988 9693
87 Apr 1988 16228
87 Apr 1988 14411
87 May 1988 39468
87 May 1988 28103
87 Jun 1988 4539
87 Jul 1988 8391
87 Aug 1988 9040
87 Sep 1988 12318
87 Oct 1988 14306
87 Nov 1988 17119
87 Dec 1988 18550
A Dec 1988 -0-
87 Jan 1988 462
87 Feb 1988 887
87 Mar 1988 1502
87 Apr 1988 2052
87 May 1988 2614
87 Jun 1988 3481
87 Jul 1988 4891
87 Aug 1988 6517
87 Sep 1988 8228
87 Oct 1988 9768
E88 Dec 1988 -0-
88 Dec 1988 176

Tucannon

SIZE VOLUME
FISH/LB CU FEET
14. 30000
14. 6000
13. 3000
12. 21000
10. 54000
1. 33000
8. 30000
9 54000
8. 48000
8. 30000
1082. 1200
656 42000
350 50000
119. 69000
230. 39000
51. 72000
112. 41000
100. 12000
S4. 12000
48. 42000
35. 42000
30. 30000
25. 42000
23. 78000
-0- 60000
352. 6000
183. 6000
108. 6000
79. 6000
60. 6000
45. 30000
32. 30000
2. 30000
19. 30000
16. 30000
-0- -0-
847 6000

7650
13433
9540
12800
2503
3400
9100
9100
9100
9100
15396

6000

500

500

846
1120
1150
5494
8500
8500
8500
8500

-0-
1300

0.24
1.09
1.16
2.12
1.07
4.14

2.2
1.81
2.47
0.99
1.35
1.57
1.88

1.2

0.92
1.77
1.78
1.83
2.27
0.63
0.58
0.77
0.97
1.15

-0-
0.14

0.8

0.3
0.3
0.4
0.4
0.2

'
o
]

[ BN o B e B o BN o N = N = O = B — I =~
N NN =2 NN

-
N

0.04
0.06
0.09
0.11
0.13
0.03
0.04
0.05
0.06
0.06

0.02

554
24289
121811
890
38966
1648
39295
5966
770
1181
2963
1791
1259
645

392

560
447
126

98
173
194
164
110

69

52

29700
1010



WDF PROGRAM QCO2
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989 Page: 11
Location: Priest Rapids
POUNDS  AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES  STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX  CONV MORTLTY
Fall Priest 87 Jan 1988 4865 1000. 19000 2400 2.03 -0- -0- a. 10400
Fall Priest 87 Feb 1988 12171 575. 149000 8400 1.45 -0- -0- 0. 579900
Fall Priest 87 Mar 1988 36273 214, 180000 18468 1.96 0. 0.1 0. 98000
Fall Priest 87 Apr 1988 64648 120. 324000 27500 2.35 -0- -0- 0.9 4800
Fall Priest 87 May 1988 95670 81. 180000 27500 3.48 1.1 0.17 0. 8500
Fall Priest 87 Jun 1988 113367 68. 180000 30000 3.78 1.1 0.19 1.5 20300

Fall Priest A Dec 1988 -0- -0- -0- -0- -0- -0- -0- -0- 1440



WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report
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Location: Ringold

POUNDS AVERAGE POND WATER LB8S

* DATE * OF FISH SIZE VOLUME INFLOW  PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CONV  MORTLTY
Fall Lyon's Ferry 87 Feb 1988 2796 682. 20000 3458 0.81 0.5 0.09 -0- 72077
Fall Lyon's Ferry 87 Mar 1988 9222 206. 19000 3794 2.43 1. 0.2 1.1 7100
Fall Lyon's Ferry 87 Apr 1988 17045 111. 23000 5600 3.04 1.1 0.26 0.8 7902
Spring Wind River 86 Jan 1988 105000 9. 2940000 5080 20.7 3. E-2 2.1 10000
Spring Wind River 86 Feb 1988 115625 8. 2940000 4200 27.5 3.9 E-2 1.6 20000
Spring Wind River 86 Mar 1988 130714 7. 2940000 4500 29. 3.9 E-2 1.3 10000



Location: Rocky Reach

SPECIES

STOCK

Big Creek
Big Creek

Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Priest
Priest
Priest
Priest
Priest
Priest
Priest
Priest
Priest
Priest
Priest
Priest

Wells
Wells
wells
Wells

Cowlitz

86
86

86

E88

WDF PROGRAM QCO2
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POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Jan
Feb
Mar
Apr
May

Jan
Feb
Mar
Apr
May
Jun
Jut
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr

Dec

1988
1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988
1988
1988

1988

AVERAGE
SIZE
FISH/LB

21.
18.

16.

14.7
14,
13.

851.
520.
325.
215.
125.
83.
61.
46.
32.
24.
18.
14,

12.

POND
VOLUME
CU FEET

WATER
INFLOW
GPM

0.98
1.15
0.82
1.23
2.1
1.23
1.15
1.52
2.18
2.89
2.88
3.69

4.89
5.34
5.75
4.77

FLOW

INDEX

0.6
0.7
0.4
0.6
0.8
0.4
0.3
0.4
0.5
0.6
0.6
0.6

0.8
0.9
0.9
0.7

Page:
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DENSITY FOOD MONTHLY
CONV  MORTLTY

INDEX

0.15
0.15
0.15
0.16
0.16

o
-
-

.13
.09
.12
A7
-1
.07
.08
N
.13
.06
.07

O 0O 0O 0 0O 0O 0O OO0 o oo

0.1
0.1
0.1
0.12

0.9
1.3

0.8
1.5
5.2
3.2
0.4

— e A e

O S =Y
W - o

4600
17200
7900
3200
4000
6951
2811
1664
1386
645
71
39

100
100

20
100
125

7000
29800
3900
700
1000
918
848
332
402
655
2615
761

572
115
77
4880

430000



Location: Speelyai

SPECIES

Spring
Spring
Spring

Spring
Spring
Spring
Spring

Spring

Spring
Spring

Spring

STOCK

Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River

Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River
Lewis River

Lewis River
Lewis River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Lewis River

Lewis River
Lewis River

Lewis River

86
86

87
87
87

87
87

E88

Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Dec
Dec
Jan
Feb
Mar
Jan
Jan
Feb
Mar

Apr

Dec
Dec

Dec

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988

1988

1988
1988

1988

WDF PROGRAM QCO02
Hatchery Rearing Parameters and Mortality Summary Report
July 14, 1989

POUNDS
* DATE * OF FISH
MTH YEAR ON HAND

-0-

1
1

2550
2542

19500

285

933
1507
1989
4463

1019

AVERAGE
SIZE

FISH/LB

1076.
504.
314,
197.
106.

78.
57.
53.
42.
34.
31.

POND
VOLUME

CU  FEET

18000
18000
18000

6900

6900
14000
21000
21000

WATER
INFLOW
GPM

700
1000
1000
1000

1200
1200
2800
3200
3200
2800
2800
3500
3500
3500
4000

400

800
1200
1300

LBS

2.33
1.88
1.66
3.43

FLOW

INDEX

Page: 14

DENSITY FOOD

INDEX

0.14
0.12
0.17

CONV

o O o o
P

MONTHLY
MORTLTY

500
7600
10600
15900
4600
1200
900
700
2500
2300
1700

379000
57

100
100

100

200



WDF PROGRAM QCO02
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989 Page: 15
Location: Toutle
POUNDS AVERAGE POND WATER LBS

* DATE * OF FISH SIZE VOLUME INFLOW PER FLOW DENSITY FOOD MONTHLY
SPECIES STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX CONV  MORTLTY
Early Grays River 86 Jan 1988 10989 28. 104000 4000 2.75 -0- -0- g. 384
Early Grays River 86 Feb 1988 -0- -0- 104000 4000 -0- -0- -0- -0- 210
Early Grays River 86 Mar 1988 18070 17. 104000 4000 4.52 -0- -0- -0- 110
Early Grays River 86 Apr 1988 21930 14, 104000 4000 5.48 -0- -0- 0.9 153
Fall Grays River 87 Mar 1988 9333 250. 104000 4000 2.33 -0- -0- -0- 1021
Fall Grays River 87 Apr 1988 13873 166. 104000 4000 3.47 -0- -0- 2.2 31500

Fall Grays River 87 May 1988 31446 73. 104000 4000 7.86 2.5 0.1 0.9 7424



Location: Tucannon

SPECIES

Spring
Spring
Spring
Spring

Spring
Spring

Spring

STOCK

Tucannon
Tucannon
Tucannon
Tucannon

Tucannon
Tucannon

Tucannon

POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Jan 1988
Feb 1988
Mar 1988
Apr 1988

Nov 1988
Dec 1988

Dec 1988

WDF PROGRAM QC02
Hatchery Rearing Parameters and Mortality Summary Report
Juty 14, 1989

AVERAGE
SIZE
FISH/LB

POND
VOLUME
CU FEET

WATER
INFLOW
GPM

LBS
PER

FLOW

INDEX

0.9

DENSITY

INDEX

Page: 16
FOOD MONTHLY
CONV  MORTLTY

EO 476

-1 1536

0. 498

E1 228

E2 153

1.2 61

-0- 29



Location: Washougal

SPECIES

Early
Fall

Fall
Fall
Fall
Fall
Fall
Fall

Fatl
Fall

Late
Late
Late
Late
Late
Late

Late
Late
Late
Late

Late
Late
Late
Late
Late
Late
Late
Late
Late
Late

Late

STOCK

Kalama Falls
Kalama Fatls
Kalama Falls
Kalama Falls
Kalama Falls

Washougal

Washougal

Washougal

Priest

Washougal
Washougal
Washougal
Washougal
Washougal
Washougal

Washougal

Washougat

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz

Washougat
Washougal
Washougal
Washougal

Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougal
Washougatl

Washougal

€88

E88

87
87
87
87
87
87

£88

87
87
87
87
87
87

R &R

87
87
87
87
87
87
87
87
87
87

WDF PROGRAM QCO02
Hatchery Rearing Parameters and Mortality Summary Report
July 14, 1989

POUNDS

* DATE * OF FISH
MTH YEAR ON HAND

Dec

Dec

Dec

Feb
Mar
Apr
May
Jun
Jul

Dec

Dec

May
Jun
Jut
Aug
Sep
Oct

Feb
Mar
Apr
May

Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Dec

1988

1988
1988
1988
1988
1988
1988

1988

1988

1988
1988
1988
1988
1988
1988

1988
1988
1988
1988

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1988

6754
14631
27495
47890
80489

9673

-0-

-0-

7267
10456
12832
20354
23505
31228

120419
142022
26931
30000

4226

8479

6897
11068
13876
21565
25232
32705
76726
97393

-0-

AVERAGE

SIZE

FISH/LB

950.
427.
226.
128.
76.
52.

242.
165.
134.
84.
7.
52.

26.
22.
19.
17.

854,
449,
262.
161.
128.
82.
68.
53.
42.
33.

POND
VOLUME
CU FEET

78000
290000
618000
459000
459000

39000

43000
73000
96000
96000
480000
250000

490000
490000
70000
70000

56500
56500
46000
66000
86000
86000
460000
200000
490000
490000

-0-

WATER
INFLOW
GPM

905
905
905
905

8500

2250
9000
15480
9280
9280
1680

6000

1490
2480
3300
3300
8420
4000

10000
10000
2250
2170

1880
1880
1740
2400
3135
3135
7780
4800
9240
9240

6000

3.
1.63
1.78
5.16
8.67
5.76

4,88
4.22
3.89
6.17
2.79
7.81

12.
14.2
12.
13.8

2.25
4.51
3.96
4.61
4.43
6.88
3.24
6.81

8.3
10.5

FLOW

INDEX

DENSITY

INDEX

o o o o

P
o]
o

Page: 17
FOOD MONTHLY
CONV  MORTLTY

-0- 1089
3.5 1857
1.2 2106
2.1 3146
2.8 3329

0. 500

-0- 41000

0. 80

-0- 338000

-0- 20667

0.8 12700
0.9 8700
1.2 2847
0.5 1377

0. 840

-0- 612000

0. 414

0. 16693

1.4 22991
2.5 3450
1.3 6754
2.9 5566
1.5 626
-0- 500
2. 2600
0. 800
1.3 775
-0- 6500
0. 16000
0. 37562
1.1 17422
2.2 3557
1.3 5234
2.7 6652
0. 1249
0. 128
1.4 31
0. 75



WDF PROGRAM aco?
Hatchery Rearing Parameters and Mortality Summary Report

July 14, 1989 Page: 18

Location: Wells Spawning
POUNDS  AVERAGE POND WATER LBS
* DATE * OF FISH SIZE VOLUME INFLOW  PER FLOW  DENSITY FOOD MONTHLY

SPECIES  STOCK BROOD MTH YEAR ON HAND FISH/LB CU FEET GPM GPM INDEX INDEX  CONV MORTLTY
Spring Leavenworth 87 Jan 1988 1375 86. 1799 449 3,06 1. 0.26 1. 63
Spring Leavenworth 87 Feb 1988 1936 61. 4099 898 2.16 0.6 0.14 1.8 167
Spring Leavenworth 87 Mar 1988 2671 41. 4099 898 2.97 0.7 0.15 1.5 189
Spring Leavenworth 87 Apr 1988 3281 36. 4099 898 3.65 -0- -0- 0. 7
Spring Leavenworth 88 Nov 1988 203 600. 2000 450 0.45 0.4 0.09 -0- 1034
Spring Leavenworth 88 Dec 1988 1008 180. 4000 900 1.12 0.7 0.15 0. 497
Summer Wells 86 Jan 1988 38727 10. 38000 2514 15.4 2.5 0.17 0.9 599
Summer Wells 86 Feb 1988 38672 10. 38000 2514 15.4 2.4 0.16 E1 549
Summer vells 86 Mar 1988 38609 10. 38000 2514 15.4 2.3 0.16 €1 656
Summer Wells 86 Apr 1988 48151 8. 38000 25314 19.2 2.8 0.18 0.4 879
Summer Wells 87 Jan 1988 3773 591. 14000 2694 1.4 0.6 0.1 0. 26285
Summer Wells 87 Feb 1988 7346 301. 23000 3592 2.05 0.9 0.14 0. 19135
Summer Wells 87 Mar 1988 14603 151. 30799 4266 3.42 1.3 0.18 1.1 5923
Summer wells 87 Apr 1988 30597 72. 30799 5253 5.82 2.5 0.42 0.8 2302
Summer Wells 87 May 1988 9974 64, 20000 2020 4.94 1.3 0.14 0. 2025
Summer Wells 87 Jun 1988 15152 42. 20000 1544 9.81 1.4 0.1 0.7 2165
Summer Wells 87 Jul 1988 13273 33. 38000 4725 2.81 0.6 0.08 0. 516
Summer Wells 87 Aug 1988 16828 26. 38000 4725 3.56 0.8 0.1 1.6 503
Summer Wells 87 Sep 1988 27325 16. 38000 4725 5.78 1.1 0.14 0.7 328
Summer Wells 87 Oct 1988 28910 15. 38000 4725 6.12 1.1 0.14 4.3 3548
Summer Vells- 87 Nov 1988 33300 13. 38000 4725 7.05 1.2 0.15 1.3 830
Summer Wells 87 Dec 1988 33185 13. 38000 4950 6.7 1.1 0.15 E1 1691
Summer Wells 88 Dec 1988 736 1100. 6000 900 0.82 0.7 0.1 0. 8275
Summer Wells E88 Dec 1988 -0- -0- -0- -0- -0- -0- -0- -0- 262895

Summer Wetts A Oct 1988 -0- -0- 25000 2021 -0- -0- -0- -0- 68



APPENDI X D

Appendi x D contains the Hatchery Rearing Paraneters and Mrtality
Summary Report. Data are presented by location, sorted b

species, stock and brood. Data are from January 1, 1988 t)é
Decenber 31, 1988.

Abbr evi ati ons:

Brood = A - adults returning in 1988.
Brood = E88 - eggs taken in 1988.



Disease Category: Bacterial
Agent: Bacterial Gill Dis

Month: February

Month: March

Month: Apri L

Month: May

Location

1988

Lyon's Ferry
Lyon's Ferry
Tucannon

1988
Lyon's Ferry

1988
Lyon's Ferry

1988
Lyon's Ferry
Lyonts Ferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Fall Chinook

Spring Chinook
Spring Chinook

Fall Chinook

Fall Chinook

Fall Chinook
Fall Chinook

Lyon's Ferry
Tucannon
Tucannon

Lyon's Ferry

Lyon's Ferry

Lyon's Ferry
Lyon's Ferry

Size

Brood Fish/Lb Index

87
87

87

87

87
87

656. -0-
183. 0.751
1. c.

350. 0.576

230. -0-

51. 1.168
112. 0.785

Flow Density

Index

0.0626
0.2804

0.0966

Page:

Number
Loss

1

%
Loss

E-3
0.01
0.46

2.36

0.86

0.64
0.41



Disease Category: Bacterial

Agent:

BHS

Location

WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Brood Fish/Lb Index

Si

ze

Flow Density

Index

Page:

Number
Loss

2

%
Loss

Month:

Month:

Month:

Month:

January

February

March

Apri |

December

1988

Elokomin
Lewis River

1988
Cowlitz
Lewis River

1988
Lewis River

1988
Lower Kalama

1988
Comlitz

Fall Chinook
Spring Chinook

Spring Chinook
Spring Chinook

Spring Chinook

Fall Chinook

Elokomin
Lewis River

Cowlitz
Lewis River

Lewis River

Kalama Falls

Spring Chinook Cowlitz

87

880.
10.

10.
10.

246.

1.675
1.681

0.531
1.644

1.946

0.1172
0.1106

0.0641
0.1082

0.1232

0.32
0.16

o

.02
13

o



Disease Category: Bacterial
Agent: Bacterial Kidney Dis

Month: March

Month: April

Month: June

Month: September

Month: October

Month: December

UcCol

Month: January

Month: February

Location

1988
Cowlitz
Cowlitz
Grays River

1988
Cowlitz

1988
Cowlitz

1988
Lewis River

1988
Kalama Falls

1988
Cowlitz

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's fFerry
Lyon's Ferry
Lyon's Ferry

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July

Species

Late Coho

Spring Chinook

Early Coho

Late Coho

Spring Chinook

Spring Chinook

Spring Chinook

Spring Chinook

Late Coho

Spring Chinook

Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook

Late Coho

Spring Chinook

Fall Chinook
Fall Chinook

17, 1989

Cowlitz
Cowlitz
Grays River

Couwlitz

Comlitz

Lewis River

Kalama Falls

Couwlitz

Cowlitz
Klickitat
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

Cowlitz
Klickitat
Lyon's Ferry
Lyon's Ferry

Size

& &R

87

87

EeEEER

86

86

25.
8.
15.

20.

43.

27.

19.

14.
12.
13.
14.

21.
10.
1.
10.

Flow Density
Brood Fish/Lb Index

2.249
0.593
2.426

2.485

0.234

0.872

2.433

. 2.487

0.691
0.692

0.472

0.543

1.546
2.281
0.589

0.75

Index

0.271
0.0716
0.0786

0.2994

0.0292

0.0563

0.3993
0.1274
0.1036
0.1038
0.4094
0.0525

0.1759
0.1203
0.0598
0.0854

Page: 3

8750 0.17
806 0.13
6 E-3

755 0.01

0.19

28 E-2

90 0.99

0.88
0.08
0.81
0.76
61 0.07
0.26

3415 0.26
465 0.08
901 0.69

1942 0.69



Month: March

Month: April

Month: May

Month:

June

Month:

July

Month:

August

Month: October

Month: December

1988

Klickitat
Klickitat
Klickitat

Lyon's Ferry

Lyon's Ferry
Wells Spawning
Wells Spawning

1988

Klickitat
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Rocky Reach
Wells Spawning
Wells Spawning

1988
Wells Spawning

1988
Wells Spawning

1988

Wells Spawning

1988
Wells Spawning

1988
Wells Spawning

1988
Lyon's Ferry

WOF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Late Coho
Spring Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Summer Chinook
Summer Chinook

Late Coho
Spring Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Summer Chinook
Summer Chinook

Chinook

Summer

Chinook

Summer

Chinook

Summer

Chinook

Summer

Summer Chinook

Fatl Chinook

Cowlitz
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Wells

Wells

Cowlitz
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Wells

Wells

Wetls

Wells

Wells

Wells

Vells

Wells

Lyon's Ferry

33

e&E

87

87

87

87

21.
9.
138.
8.

10.
151,

-
rs -
W o O

Rfonspoooo
PR - NN
N N O O O O N —

42.

33.

26.

1.408
2.389
1.292
0.608

. 0.976

2.35
1.279

.243
.669
776
S
.726
.721
764
466

. 1.349

1.449

0.605

0.78

0.1602

0.126
0.1354
0.0789
0.1297
0.1555
0.1771

0.1414
0.1407
0.0768
0.0768
0.1074
0.1188
0.1829
0.4205

0.1362

0.1119

0.0752

0.097

4

0.13
0.26
0.13
0.68
0.48
0.07
0.08

0.13
0.66
0.14
0.27
0.27
1.93
0.1
0.03

0.03

E-3

E-2

E-2

1.19

0.7



Disease Category: Bacterial
Agent: Columnaris

DISEASE PREVALENCE SUMMARY

J

Species

WDF PROGRAM QCO1

uly 17, 1989

Size

Flow Density

Brood Fish/Lb Index

Index

Page:

Number
Loss

5

%
Loss

Basin Location

LCol

Month: August 1988
Washougal

UCol

Month: July 1988

Rocky Reach

Month: August 1988
Rocky Reach

Month: September 1988
Rocky Reach

Month: October 1988
Rocky Reach

Month: December 1988
Priest Rapids
Tucannon

Early Coho

Early Coho

Early Cocho

Early Coho

Early Coho

Fall Chino

Kalama Falls

Big Creek

Big Creek

Big Creek

Big Creek

ok Priest Rapids

Spring Chinook Tucannon

87

87

87

87

87

A
A

-0-
-Q-

85

54.

42.

32.

26.

. 2.608

0.503

0.598

0.73

0.841

-0-

0.0874

0.0592

0.0704

0.0859

0.0989

0.45

0.25

0.02

17.4
15.1



Disease Category: Bacterial
Agent: Cold Water Disease

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Brood Fish/Lb Index

Size

Flow Density

Index

Page:

Number
Loss

6

Month: January

Month: February

Month: March

Month: Apri L

Month: May

1988
Cowlitz
Cowlitz
Grays River
Lewis River
Lewis River

1988
Cowlitz
Lewis River
Lewis River

1988
Cowlitz
Grays River
Grays River
Lewis River
Lewis River
Lewis River
Speelyai

1988
Cowtitz
Cowlitz
Elokomin
Grays River
Grays River
Lewis River
Lewis River
Lewis River
Lower Kalama
Speelyai
Washougal

1988

Cowlitz
Elokomin
Elokomin
Grays River
Kalama Falls
Lewis River
Lewis River

Late Coho

Spring Chinook

Early Coho
Early Coho
Late Coho

Late Coho
Early Coho
Late Coho

Spring Chinook

Early Coho
Early Coho
Early Coho
Ltate Coho

Spring Chincok

Early Coho

Late Coho
Late Coho
Late Coho
Early Coho
Fall Chinook
Early Coho
Late Coho
Late Coho
Early Coho
Early Coho
Late Coho

Late Coho
Late Coho
Late Coho
Early Coho
Late Coho
Late Coho
Late Coho

Cowlitz
Cowlitz
Grays River
Lewis River
Lewis River

Cowlitz
Lewis River
Lewis River

Cowlitz

Grays River
Grays River
Lewis River
Lewis River
Lewis River
Lewis River

Cowlitz
Cowlitz
Kalama Falls
Grays River
Grays River
Lewis River
Lewis River
Lewis River
Kalama Falls
Lewis River
Washougal

Cowlitz
Elokomin
Kalama Falls
Grays River
Kalama Falls
Lewis River
Lewis River

86

86

g&E

IRERIRE

86
87
87
87
87
86

87
87
87
87

87
87
87
87
87
86
87

32.
13.
27.
60.
31.

29.
25,
27.

15.
508.
20.
2z.

504.

20.
399.
518.
229.
156.

18.

16.
757.
470.
314.
449,

175.
197.
244,
199.
246.

14.
363.

1.448

0.55
1.634
0.554
1.364

2.032
1.247
1.542

0.593
2.426
0.802
1.421

1.76
1.946

2.485
-0-
1.218
1.335
1.263
1.53
1.616
-0-
-0-
-0-
-0-

0.353
0.723
1.133
1.428
1.005
2.776
1.102

0.1744
0.0664
0.0522
0.0517
0.1131

0.2449
0.1164
0.126

0.0716
0.0786
0.0451
0.1327
0.145
0.1232
-0-

0.051
0.0412
0.085
0.0803
0.1256
0.2036
10.1653

24450
6917
2659
4375
6695

17973

58778

0.09
0.07
0.01
0.05
0.06

0.22
0.03
0.14

6.27
0.01
0.07
0.03
0.09
0.25
0.54

0.1
0.08
0.65
2.72

E-3
0.03
0.27
0.06
0.51
0.48
0.34

0.38
0.36
0.79
0.74
1.01
0.63
1.21



Month: June

Month: July

Month: August

Month: September

Month: October

Month: November

Lower Kalama
Lower Kalama
Speelyai
Washougal
Washougal

1988

Cowlitz
Elokomin
Kalama Falls
Lewis River
wWashougal
Washougal

1988
Cowlitz
Elokomin
Elokomin
Kalama Falls
Lewis River
Speelyai
Washougal

1988
Cowlitz
Elokomin
Lewis River
Speelyai

1988
Elokomin
Lewis River
Lewis
Speelyai

River

1988

Lewis River
Lewis River
Speelyai

1988

Lewis River
Lewis River
Speelyai

WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Early Coho
Early Coho
Early Coho
Late Coho
Late Coho

Late Coho
Late Coho
Late Coho
Late Coho
Late Coho
Late Coho

Late Coho
Early Coho
Late Coho
Late Coho
Late Coho
Eariy Coho
Late Coho

tate Coho
Early Coho
Late Coho
Early Coho

Early Coho
Late Coho
Spring Chinook
Early Coho

Late Coho
Spring Chinook
Early Coho

Late Coho
Spring Chinook
Early Coho

Kalama Falls
Washougal
Lewis River
Cowlitz
Washougal

Cowlitz
Elokomin
Kalama Falls
Lewis River
Cowlitz
Washougal

Cowlitz
Grays River
Elokomin
Kalama Falls
Lewis River
Lewis River
Washougal

Cowlitz

Grays River
Lewis River
Lewis River

Grays River
Lewis River
Lewis River
Lewis River

Lewis River
Lewis River
Lewis River

Lewis River
Lewis River
Lewis River

87
87
87
87
87

87
87
87
87
87
87

87
87
87
87
87
a7
87

87
87
87
87

87
87
87
87

87
87
87

87
87
87

250. 0.852
280. 0.087
197. -0-
242. -0-

262. -0-

110. 0.952
102. 0.573
139. 0.544
201. 1.152
165. 1.7
161. 1.952

82. 0.972
78. 0.936
74. 0.751
101. 0.778
134. 1.319
78. 1.903
128. 1.678

65. 1.122
59. 1.246
83. 1.714
57. 2.387

41. 1.728
77. 1.796
27. 0.872
53. 1.896

69. 1.748
16. 1.188
42. 2.22

56. 1.83
15. 1.494
34. 2.58

0.0106
6.0011
-0-

0.1215
0.0411
0.0687
0.0886
0.0577

0.07

0.1238
0.0702
0.0517
0.0819
0.0718

0.111
0.0612

0.1429
0.0796
0.0952
0.1393

0.1104
0.0998
0.0563
0.1383

0.1068
0.0752
0.1618

0.122
0.0776
0.1882

Page:

3980
315
15105
6677

1793
n72
1300

7

0.72
1.03
1.05
0.38
1.83

0.3
0.26
0.6
0.89
0.4

0.4
0.08
0.03
0.29
0.15
0.02
0.04

0.16

0.8
0.13
0.02

0.3
0.28
0.49
0.03

0.45
0.68
0.12

0.04
0.23
0.1



Month: December

UCol

Month: January

Month: February

Month:

Month:

Month:

Month:

Month:

Month:

March

April

May

June

July

August

1988
Cowtitz
Grays River
Speelyai

1988
Klickitat
Rocky Reach

1988 -
Rocky Reach

1988
Klickitat
Rocky Reach
Rocky Reach
Rocky Reach

1988
Klickitat
Rocky Reach

1988
Klickitat
Rocky Reach

1988

Klickitat
Rocky Reach

1988
Klickitat
Rocky Reach

1988
Klickitat

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Late Coho
Early Coho
Early Coho

Late Coho
Early Coho

Early Coho

Late Coho
Early Coho
Early Coho
Fall Chinook

Late Coho
Early Coho

Late Coho
Early Coho

Late Coho
Earty Coho

Late Coho
Early Coho

Late Coho

Cowlitz
Big Creek
Lewis River

Cowlitz
Big Creek

Big Creek

Lewis River
Big Creek

Big Creek
Priest Rapids

Lewis River
Big Creek

Lewis River
Big Creek

Lewis River
Big Creek

Lewis River
Big Creek

Lewis River

87
87
87

87

87

87
87
87

87
87

87
87

87
87

87
87

87

33. 1.549
29. 1.985
31, 2.427

19. 2.433
1000. 0.779

525. 0.855

587. -0-

340. 0.473
340. 0.473
325. 0.425

444 . -0-
204. 0.437

243. 1.304
120. 0.596

133. 0.741
83. 0.38

99. 0.94
54. 0.503

77. 0.838

0.1972
0.0463
0.1765

0.3993
0.0973

0.1603

0.1034
0.1034
0.0929

0.0957

0.1111
0.1304

0.1288
0.0427

0.1385
0.0592

0.0362

1574

0.26
E-2
0.12

0.08
0.75

3.48

1.65
1.46
1.46
0.14

0.11
0.39

1.03
0.19

1.19
1.26

1.84
0.01

8



WDF Program QCOI
DISEASE PREVALENCE SUMMARY
July 17, 1989 Page:
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Disease Category: Bacterial
Agent: Enteric Redmouth Dis

Month: February

Month: Apri L

Month: May

Month: June

Month: July

Month: August

Month: December

ucot

Month: March

Month: April

Location

1988
Cowlitz

1988
Cowlitz

1988
Cowlitz

1988

Cowlitz
Kalama Falls

Kalama Falls

1988
Cowlitz

1988
Cowlitz

1988
Cowlitz

1988
Klickitat
Lyon's Ferry

1988
Klickitat
Klickitat
Lyon's Ferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Spring Chinook

Spring Chinook

Spring Chinook

Spring Chinook
Fall Chinook
Spring Chinook

Fall Chinook

Fall Chinook

Spring Chinook

Spring Chinook
Fall Chinook

Fall Chinook
Spring Chinook
Fall Chinook

Cowlitz

Cowlitz

Cowlitz

Cowlitz
Kalama Falls
Kalama Falls

Cowlitz

Cowlitz

Cowlitz

Klickitat
Lyon's ferry

Klickitat
Klickitat
Lyon's Ferry

8rood Ffish/Lb Index

Size

Flow Density

Index

Page:

Number
Loss

10

%
Loss

86

87

87

87
87
87

87

87

87

87
87

87
87
87

10.

79.

65.

43.
63.
115.

43.

21.

14.

138.
350.

179.
143.
230.

0.531

0.136

0.234
1.519
0.639

0.48

0.773

0.459

1.292
0.576

1.269
0.776
-0-

0.0641

0.017

0.0292
0.1705
0.089

0.06

0.0966

0.0574

0.1354
0.0966

0.17
0.0768

3800
33200
2159

o

0.1

.13

.52

.19
.05
.34

.25

.32

.41

.04
.24

.09
.02
.07



Month: May

Month: June

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

1988

Klickitat fall Chinook Klickitat
Klickitat Spring Chinook Klickitat
1988

Klickitat Fall Chinook Klickitat
Lyon's Ferry Fall Chinook Lyon's Ferry

Priest Rapids Fatl Chinook Priest Rapids

87
87

87
87
87

98.
71.

84.

1.342
1.61

1.151

100. 0.614

68.

1.143

0.2135
0.0576

0.1823
0.1281
0.1904

0.24
0.44

0.68
0.06
0.08



Disease Category: Bacterial

Agent: Furunculosis

: May

Month:

August

Month:

September

Month: October

Month: November

Month: December

UCol

Month: December

Location

1988
Lower Kalama

1988 .
Kalama Falls

1988
Lewis River

1988

Kalama Falls
Kalama Falls
Lower Kalama
Washougal

1988
Lower Kalama

1988
Cowlitz
Cowlitz
Couwlitz
Cowlitz
Washougal
Washougal
Washougal

1988
Lyon's Ferry

WDF PROGRAM GCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Fall Chinook

Spring Chinook

Spring Chinocok

Fall Chinook
Spring Chinook
Spring Chinook
Early Coho

Spring Chinook

Late Coho

Late Coho
Spring Chinook
Spring Chinook
garly Coho
Fall Chinook
Late Coho

Fall Chinook

Kalama Falls

Kalama Falls

Lewis River

Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls

Kalama Falls

Cowlitz
Cowlitz
Cowlitz
Cowtitz
Washougal
Washougatl
Washougal

Lyon’s Ferry

Page:

Number
Loss

12

Size Flow Density
Brood Fish/Lb Index Index
87 200. 0.894 0.0348
87 53. 0.833  0.0965
87 27. 0.872 0.0563
A -0- -0- -0-
A -0- -0- -0-
87 39. 1.466 0.064
87 62. 3.144  0.1094
87 35. 1.32  0.0739
A -0- -0- 0-
A -0- -Q0- -0-
87 14. 0.459 0.0574
A -0- -0- -0-
A -0- -0- -0-
A -0- 0- -0-
A -0- -0- -0-
A -0- -0- -0-

900

900

560

560

0.2

0.05

2.58
2.58
0.27
4.96

6.9
3.96
0.54

3.56



Disease Category: Other

Agent: blank egg

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Brood Ffish/Lb Index

Size

Flow Density

Index

Page:

Number
Loss

13

Month: December

UCol

Month: December

1988
Lower Kalama

Lower Kalama
Lower Kalama

1988

Klickitat
Rocky Reach
Wetls Spawning
Wells Spawning

Early Coho

Fall Chinook
Fall Chinook

Fall Chinook
Late Coho
Summer Chinook
Summer Chinook

Stock
Kalama Falls
Elokomin
Kalama Falls

Priest Rapids
Cowlitz

Wells

Wells

88
88
88
88

-0-
-0-

1100.

-0-
-0-
-0-
0.693

-0-
-0-
-0-
0.1039

300000
652000
103000

1055000

1050000
374000
62895
62895

1549790

16.
35.4
4.4

17.1
36.7
1.95
7.77



Disease Category: Other
Agent: Coho Anemia Disease

Basin Location
LCol
Month: November 1988

Lewis River

Month: December 1988
Lewis River

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Species Stock
Late Coho Lewis River
Late Coho Lewis River

87

87

Size

56.

50.

Flow Density
Brood Fish/Lb Index

1.83

1.98

I ndex

0.122

0.132

Page: 14
Number %
Loss Loss
20323 0.47
20323
5894 0.14



Disease Category:

Agent: Chi lls

Month: September

Month: October

Month: November

Other

Location

1988
Lyon's Ferry

1988
Lyon's Ferry

1988
Lyon's Ferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

15

0.02

July 17, 1989 Page:

Size Flow Density Number

Species Stock Brood Fish/Lb Index  Index Loss
Fall Chinook Lyon's Ferry 87 35. 0.331 0.0716 714
714

Fall Chinook Lyon's Ferry 87 30. 0.377 0.1143 95
95
Fall Chinook Lyon's Ferry 87 25. 0.408 0.0885 346

0.08



Disease Category: Other

Agent: Coagulated Yolk

Location

WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Month: January

Month: February

Month: March

Month: April

Month: May

Month: December

UCol

Month: January

1988

Grays River
Grays River
Lower Kalama

1988

Cowlitz
Grays River
Grays River
Grays River
Kalama falls
Lower Kalama
Speetyai
Washougal

1988

Grays River

Grays River

Kalama Falls
Lower Kalama

1988
Lewis River

1988
Lewis River

1988
Grays River

1988

Priest Rapids
Rocky Reach
Wells Spawning
Wells Spawning

Fall Chinook
Fall Chinook
Fall Chinook

Fall Chinook
Early Coho

Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Early Coho

Fall Chinook

Early Coho

Fall Chinook
Fall Chinook
Fall Chinook

Late Coho

Late Coho

Fall Chinook

Fall Chinook
Fall Chinook
Spring Chinook
Summer Chinook

Brood Fish/Lb Index

Size

Flow Density

Index

Page: 16

Number %

Loss Loss

Grays River
Kalama Falls
Kalama Falls

Cowlitz
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Washougal

Grays River
Grays River
Kalama Falls
Kalama Falls

Lewis River

Lewis River

Elokomin

Priest Rapids
Priest Rapids
Leavenworth
Wells

a7
a7
a7

a7
a7
a7
87
87
87
87
a7

87
87
87
87

87

87

88

87
87
87
87

936.

945.
1004.

800.
962.
603.
483.
825
760.
1076.
950.

508.
361.
368.
604.

757.

363.

1000.

851.
86

591.

0.808
0.987
0.588

0.802
0.914
1.126
0.618

1.102

. 1.571

0.643
1.038
0.593

0.0462
0.0564
0.0735

0.0451
0.0514
0.1313
0.0374

0.1653

0.0898

0.1004
0.2589'
0.1141

200 0.01
100 E-2
461 0.05

0.12
0.05
0.12
0.1
0.03

0.2
0.04
0.29

0.31
185 0.02
0.07
0.08

0.01

16 E-4

0.04

868

7800 0.16
5600 2.67

42 0.04
22785 1.02



Month: February

Month: March

Month: November

Month: December

1988

Ktickitat
Lyon's Ferry
Priest Rapids
Ringold

Rocky Reach
Wells Spawning

1988
Klickitat
Klickitat
Lyon's Ferry
Priest Rapids
Ringold
Rocky Reach

1988
Wells Spawning

1988
Wells Spawning
Wells Spawning

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Late Coho

Fatl Chinook
Fall Chinook
Fall Chinook
Fall Chinook

Spring Chinook

Spring Chinook
Summer Chinook

Priest
Lyon's
Priest
Lyon‘'s
Priest
Wells

Rapids
Ferry
Rapids
Ferry
Rapids

Klickitat

Lewis River
Lyon's Ferry
Priest Rapids
Lyon's Ferry
Priest Rapids

Leavenworth

Leavenworth
Wells

87
87
87
87
87
a7

a7
87
87
87
87
87

656. -0-
575. -0-
682. 0.513
520.
301. 0.881

358. 0.969
587. -0-
350. 0.576
214, 0.998
206. 1.012
325. 0.425

600.

0.41

180. 0.677
1100. 0.693

0.0888
0.1342
0.1375

0.117
-0-
0.0966
0.1024
0.2021
0.0929

0.0922

0.1524
0.1039

56300
11262
522000
72077
26140
11357

184619

1.12
0.36
7.46
3.78
14.5
0.51

1.49
1.18
0.35
1.14
0.22

0.7

0.32

E-2
0.42



Disease Category: Other

Agent: Dropout

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Size

Flow Density
Brood Fish/Lb Index

Index

Page:

Number
Loss

18

Month: January

Month: February

Month: March

UCol

Month: January

Month: February

Month: March

Month: Apri L

Month: May

1988

Elokomin

1988
Elokomin
Elokomin

1988
Cowlitz
Grays River

1988
Wells Spawning
Wetls Spawning

1988

Lyon's Ferry
Wells Spawning
Wel Is Spawning
Wells Spawning

1988

Lyon's Ferry
Lyon's Ferry
Wel ls Spawning
Wells Spawning

Wells Spawning

1988

Lyon's Ferry
Wells Spawning
Wells Spawning

1988

Fall Chinook

Fall Chinook
Late Coho

Spring Chinook
Early Coho

Spring Chinook
Summer Chinook

Spring Chinook
Spring Chinook
Summer Chinook
Summer Chinook

Fall Chinook
Spring
Spring
Summer

Chinook
Chinook
Chinook

Summer Chinook

Fall Chinook
Summer Chinook
Summer Chinook

Elokomin

Elokomin
Elokomin

Cowlitz

Grays River

Leavenworth
Wells

Tucannon
Leavenworth
Wells
Wells

Lyon's Ferry
Tucannon
Leavenworth
wells

Wells

Lyon's Ferry
Wells
Wells

87

87
86

87
87

87
86

87
87
86
87

87
87
87

87

87
86
87

880. 1.675

627. 1.581
33. 1.133

194. -0-
508. 0.802

86. 1.038
10. 2.541

183. 0.751
61. 0.645
10. 2.442

301. 0.881

350. 0.576
108. 0.635
41. 0.675
10, 2.35
151, 1.279

230. -0-
8. 2.764
72. 2.466

0.1172

0.1334
0.0856

0.0451

0.2589
0.1681

.0626
.1412
.1616
L1375

[o= 2 o T o B = }

. 0966
.0896
1478
.1555
77

o o o o o

0.1829
0.4205

0.36

0.03
0.08

0.06
0.04

0.02
E-2

0.24
0.02
0.03
0.32

0.23
0.05
0.01
0.05
0.14

0.2
0.06
0.04



Month:

Month:

Month:

Month:

Month:

Month:

Month:

June

July

August

September

October

November

December

Lyon's Ferry
Lyon's Ferry
Rocky Reach
Wells Spawning

1988

Lyon's Ferry
Rocky Reach
Wells Spawning

1988

Lyon's Ferry
Rocky Reach
Wel Ls Spawning

1988
Lyon's Ferry
Wel s Spawning

1988
Wells Spawning

1988
Wells Spawning

1988
Wells Spawning
Wells Spawning

1988

Wel ls Spawning
Wells Spawning
Wells Spawning

WDF PROGRAM QC01
DISEASE PREVALENCE SUMMARY
July 17, 1989

Fall Chinook
Fall Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Summer Chinook

Fal | Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Summer Chinook

Chinook

Summer

Chinook

Summer

Chinook
Chinook

Spring
Summer

Chinook
Chinook
Chinook

Spring
Summer
Summer

Lyon's Ferry
Lyon's Ferry
Priest Rapids
Wells

Lyon's Ferry
Priest Rapids
Wells

Lyon's Ferry
Priest Rapids
Wells

Lyon's Ferry

Wells

Wells

Wells

Leavenworth
Wells

Leavenworth
Wells
Wells

87
87
87
87

87
&7
87

87

87

87
87

87

87

87

88
87
88

51. 1.168
112. 0.785
125. 0.788

64. 1.349

100. 0.614
83. 0.391
42. 1.449

54. 0.738
61. 0.327
33. 0.605

48. 0.266
26. 0.78

16. 1.121

15. 1.118

600. 0.41
13. 1.243

180. 0.677
13. 1.135
1100. 0.693

0.1547
0.2452
0.1725
0.1362

0.1281
0.1098
0.1119

0.209
0.0705
0.0752

0.0576
0.097

0.139%94

0.139

0.0922
0.1546

0.1524
0.1479
0.1039

Page:

19923
19923
500

19

0.99
0.63
0.27
0.05

1.13
0.23
E-2

0.09
0.03
0.01

0.02

0.02

0.02

0.27
0.02

0.1
0.02
0.39



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Disease Category: Qther
Agent: Predation

Page:

Number
Loss

1275
1050

500

20

%
Loss

0.05
1.03
0.02
0.03

0.02
E-3
0.5

0.12

0.04
0.1

E-3
0.13
0.03
0.05

E-2
0.02

E-2
0.06
0.04

0.02
0.04

E-2
0.02

Size Flow Density

Basin Location Species Stock Brood Fish/Lb Index Index
LCol
Month: January 1988

Grays River Early Coho Grays River 86 27. 1.634 0.0522

Kalama Falls Spring Chinook Kalama Falls 86 11. 2.049 0.011

Lewis River Early Coho Lewis River 86 60. 0.554 0.0517

Lower Kalama Early Coho Kalama Falls 86 41. 1.239 0.0572
Month: February 1988

Grays River Early Coho Grays River 86 23. 1.806 0.0577

Grays River Fall Chinook Grays River 87 603. 1.452 0.083

Kalama Falls Spring Chinook Kalama Falls 86 9.5 2.255 0.0121

Lewis River Early Coho Lewis River 86 25. 1.247 0.1164

Lewis River Late Coho Lewis River 86 27. 1.542 0.126

Lower Kalama Early Coho Kalama Falls 86 28. 1.349 0.0726
Month: March 1988

Grays River Early Coho Grays River 86 15. 2.426 0.0786

Lewis River Early Coho Lewis River 86 20. 1.421 0.1327

Lewis River Late Coho Lewis River 86 22. 1.76 0.145

Lower Kalama Early Coho Kalama falls 86 20. 1.482 0.0912

Lower Kalama garly Coho Kalama Falls 87 563. 0.503 0.0629

Lower Kalama fall Chinook Kalama Falls 87 604. 0.618 0.0374
Month: April 1988

Grays River Early Coho Grays River 86 14. 2.823 0.0914

Lower Kalama Early Coho Kalama falls 86 17. 1.663 0.1023

Lower Katama Fall Chinook Kalama Falls 87 246. -0- -0-
Month: May 1988

Elokomin Fall Chinook Elokomin 87 74. 2.865 0.4192

Elokomin Late Coho Elokomin 87 197. 0.723 0.0412
Month: June 1988

Elokomin Early Coho Grays River 87 115. 0.681 0.0511

Elokomin Late Coho Elokomin 87 102. 0.573  0.0411
Month: December 1988

Elokomin Late Coho Elokomin 87 30. 1.481 0.1042



UCol

Month: January

Month: February

Month: March

Month: April

Month: May

Month: June

1988

Klickitat
Klickitat
Ringold

Rocky Reach
Wells Spawning

1988

Klickitat
Klickitat
Klickitat
Klickitat
Klickitat
Ringotd

Wells Spawning
Wells Spawning

1988

Klickitat
Klickitat
Klickitat
Ringotd

Wells Spawning

1988

Klickitat
Klickitat
Klickitat
Rocky Reach
Wells Spawning
Wells Spawning

1988
Wells Spawning

1988

Klickitat
Priest Rapids
Wells Spawning

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Late Coho
Spring Chinook
Spring Chinook
Early Coho
Spring Chinook

Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
Spring Chinook
Spring Chinook
Spring Chinook
Summer Chinook

Fall Chinook
Late Coho
Spring Chinook
Spring Chinook
Summer Chinook

Fall Chinook
Late Coho
Spring Chinook
Early Coho
Summer Chinook
Summer Chinook

Summer Chinook

Spring Chinook
Fall Chinook
Summer Chinook

Cowlitz
Klickitat
Wind River
Kalama Falls
Leavenworth

Klickitat
Priest Rapids
Cowlitz
Klickitat
Klickitat
Wwind River
Leavenworth
wells

Klickitat
Cowlitz
Ktickitat
Wind River
Wells

Klickitat
Cowlitz
Klickitat
Kalama Falls
Wells

Wells

Wells

Klickitat
Priest Rapids
Wells

86
86
86
87

87
87

86
87

87
86

87
86
86
86
86

87
86
86
86
86
87

87

87
87
87

19.

9.
16.

437,
687.
21.
10.
225.

61.
10.

358.
21.

~

179.
19.
8.
14.
8.
72.

64.

69.
68.
42.

2.433 0.3993
2.487 0.1274
3.035 0.0052
1.255 0.1477
1.038 0.2589
-0- -0-
-0- -Q-
1.546 0.1759
2.281 0.1203
-0- -0-
3.885 0.0055
0.645 0.1412
2.442 0.1616
0.969 0.117
1.408 0.1602
. 2.389 0.126
. 3.904 0.006
2.35 0.1555
1.269 0.17
1.243 L1414

0
2.669 0.1407
0.972 0.1602
2.764 0.1829
2.466  0.4205

1.349  0.1362

1.427 0.0384
1.143  0.1904
1.449  0.1119

600
300
300

0.08
0.05
1.06
0.02

E-3

0.43
0.12
0.08
0.09
0.03
1.57
0.01
0.02

0.08
0.02
0.07
0.93
0.02

0.01
0.03
0.05
E-3
0.02
E-3

E-3

0.32
0.02
E-3



WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 22
Month: July 1988
Klickitat Spring Chinook Klickitat 87 42. 1.803 0.055 925 0.13
Wells Spawning Summer Chinook Wells 87 33. 0.605 0.0752 33 E-2
958
Month: August 1988
Klickitat Spring Chinook Klickitat 87 38. 1.39 0.057 930 0.13
Wells Spawning Summer Chinook Wells 87 26. 0.78 0.097 56 0.01
986
Month: September 1988
Klickitat Spring Chinook Klickitat 87 25. 1.021 0.0747 525 0.07
Wells Spawning Summer Chinook Wells 87 16. 1.121  0.1394 8 E-3
533
Month: October 1988
Klickitat Late Coho Lewis River 87 47. 1.144 0.048 512 0.04
Klickitat Spring Chinook Klickitat 87 19. 1.106 0.0809 465 0.07
977
‘Month: November 1988
Klickitat Late Coho Lewis River 87 39. 1.296 0.057 504 0.04
Klickitat Spring Chinook Klickitat 87 17. 1,177 0.0862 250 0.04
754
Month: December 1988
Klickitat Late Coho Lewis River 87 34. 1.837 0.0918 380 0.03
Klickitat Spring Chinook Klickitat 87 15. 1.43  0.1046 155 0.02



Disease Category: Other
Agent: Envir. Gill Disease

Basin Location

Ucol

Month: February 1988
Ringold

Month: March 1988
Ringold

WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 23
Size Flow Density Number %
Species Stock Brood Fish/Lb Index Index Loss Loss
Spring Chinook Wind River 86 8. 3.885 0.0055 5500 O0.59
5500
Spring Chinook Wind River 86 7. 3.904 0.006 1500 0.16



Disease Category: Other
Agent: Eye picking

Basin Location
LCol
Month: March 1988
Grays River
Month: Aprit 1988
Grays River
Month: May 1988
Grays River
UCol
Month: March 1988
Wells Spawning
Month: April 1988
Wells Spawning
Wells Spawning
Month: May 1988
Rocky Reach
Wells Spawning
Month: June 1988
Lyon's Ferry
Rocky Reach
Wells Spawning
Month: July 1988
Lyon's Ferry
Lyon's Ferry
Wells Spawning
Month: August 1988

Lyon's Ferry

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Size

Flow Density
Brood Fish/Lb Index

Index

Early Coho

Early Coho

Early Coho

Summer Chinook

Summer Chinook
Summer Chinook

Early Coho
Summer Chinook

Fall Chinook
Early Coho
Summer Chinook

Fall Chinook
Spring Chinook
Summer Chinook

Fall Chinook

Grays River

Grays River

Grays River

Wells

Wells
Wells

Big Creek
Wells

Lyon's Ferry
Big Creek
Wells

Lyon's Ferry
Tucannon
Wells

Lyon's Ferry

86

86

87

86

86
87

87
87

87
87

87
87

87

15. 2.426

14, 2.823

199. 1.428

10. 2.35

8. 2.764
72. 2.466

120. 0.596
64. 1.349

100. 0.614
83. 0.38
42. 1.449

54. 0.738
32. 0.135
33. 0.605

48. 0.266

0.0786

0.0914

0.0803

0.1555

0.1829

0.4205

0.1304

0.1362

0.1281

0.0427
0.1119

0.209
0.0383
0.0752

0.0576

306

E-3

E-3

0.1

0.01

0.02
0.01

0.59
0.02

E-3
0.31
E-2

0.03
0.01
0.02

0.07




Month: September

Month: October

Month: November

Month: December

Lyon's Ferry
Wells Spawning

1988

Lyon's Ferry
Lyon's Ferry
Rocky Reach
Wells Spawning

1988

Lyon's Ferry
Rocky Reach
Wells Spawning

1988
Lyon's Ferry
Wells Spawning

1988
Lyon's Fferry
Wel Ls Spawning

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Spring Chinook
Summer Chinook

Fatl Chinook
Spring Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Summer Chinook

Fall Chinook
Summer Chinook

Tucannon
Wells

Lyon's Ferry
Tucannon
Priest Rapids
Wells

Lyon's Ferry
Priest Rapids
Wwells

Lyon's Ferry
wells

Lyon's Ferry
Wells

87
87

87
87
87
87

87
87
87

87
87

87
87

24.
26.

35.
19.
32.
16.

30.
24,
15.

25.
13.

23.
13.

0.162
0.78

331
.205
.507
121

- 0O 0O O

0.377
0.617
1.118

0.408
1.243

0.249
1.135

0.046
0.097

0.0716
0.0581
0.1093
0.1394

0.1143
0.133
0.13¢9

0.0885
0.1546

0.0491
0.1479

0.07
0.01

0.1
0.04

0.05

o

.03

o

.04
.03

o



Disease Category: Other
Agent: Saprolegnia

WDF PROGRAM QC01
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Brood Fish/Lb Index

Size

Flow Density

Index

Page:

Number
Loss

26

Basin Location
LCol
Month: January 1988

Kalama Falls

1988

Kalama Falls
Kalama Falls
Kalama Falls
Lewis River

Month: February

1988

Kalama
Kalama
Kalama

Month: March
Falls
Falls
Falls

1988

Kalama
Kalama
Kalama

Month: April
Falls
Falls

Falls

1988

Kalama
Kalama
Kalama

Month: May
Fatls
Falls

Falls

1988

Kalama
Kalama
Kalama

Month: June
Falls
Falls

Falls

1988
Kalama
Kalama

Month: July
Falls

Falls

1988
Kalama

Month: August
Falls

Kalama Falls

Late Coho

Fall Chinook
Late Coho
Spring Chinook
Late Coho

Fall Chinook
Late Coho
Spring Chinook

Fall Chinook
Late Coho
Spring Chinook

Fall Chinook
Late Coho
Spring Chinook

Fall Chinook
Late Coho
Spring Chinook

Late Coho
Spring Chinook

Late Coho
Spring Chinook

Kalama Falls

Kalama Falls
Kalama Falls
Kalama Fatls
Lewis River

Falls
Falls
Falls

Kalama
Kalama
Kalama

Falls
Falls
Falls

Kalama
Kalama
Kalama

Falls
Falls
Falls

Kalama
Kalama
Kalama

Fatls
Falls
Falls

Kalama
Kalama
Kalama

Falls
Falls

Kalama
Kalama

Falls
Falls

Kalama
Kalama

87
86
87
86

87
86
87

87

87

87
87
87

87
87
87

87
87

87
87

26. 1.316

825. 1.31
21. 1.745
580. 1.862
27. 1.542

368. 1.126

16. 1.789
1.322

354.

208. 0.864
15. 1.918
255. 1.528

100. 1.066
246. 1.005
188. 0.868

63. 1.519
139. 0.544
115. 0.639

101. 0.778
92. 0.919

64. 0.656
53. 0.833

0.1435

0.0815
0.1904
0.1358

0.126

0.1313
0.1952
0.1653

0.098
0.1998
0.191

0.109
0.1256
0.1176

0.1705
0.0687
0.089

0.0819
0.1281

0.069
0.0965

E-2
E-2
0.04
E-3

0.05
0.03
0.03

0.1
0.03
0.03

0.07
0.5
0.02

0.02
0.01
0.03

E-2
0.09

0.03
0.07



Month: September

Month: October

Month: November

Month: December

UcCol

Month: January

Month: February

Month: October

Month: November

1988
Kalama
Kalama

1988

Kalama
Kalama
Kalama

1988
Kalama

1988

Cowlitz
Cowlitz
Cowlitz

Falls
Falls

Falls
Falls
Falls

Falls

Grays River
Grays River
Grays River
Grays River
Grays River

Kalama
Lewis
Lewis
Lewis
Lewis

1988
Rocky
Wells

1988
Wells

1988
Wells

1988

Falls

River
River
River
River

Reach
Spawning

Spawning

Spawning

WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989

Late Coho Kalama
Spring Chinook Kalama
Fall Chinook Kalama
Late Coho Kalama
Spring Chinook Kalama
Late Coho Kalama
Late Coho Cowlitz
Late Coho Cowlitz

Spring Chinook Cowlitz
Grays River
Grays River

Early Coho
Early Coho

Falls
Falls

Falls
Falls
Falls

Falis

Fall Chinook Elokomin
Fall Chinook Elokomin
Fall Chinook Grays River

Late Coho Kalama Falls
Early Coho Lewis River
Early Coho Lewis River
Late Cocho Lewis River
Late Coho Lewis River

fall Chinook Wells
Summer Chinook Wells

Summer Chinook Wells

Summer Chinook Wells

87
87
A -O-
87
A -0-
87
A -O-
A -O-
A -O-
88 1
88 -0-
88
88 -0-
88 -0-
87
A -0-
A -0-
A -0-
A -0-
86
86
86
A -0-

55
42

30.

12.

10

10.

. 0.963
. 1.155

1.458

0.829
. 2.541

2.442

Page
615
0.1217 180
0.158 500
680
-0- 525
0.1577 110
-0- 131
766
0.1841 5
5
-0- 886
-0- 886
-0- 225
0.0546 201000
-0- 201000
0.0898 327000
-0- 327000
-0- 200000
0.126 240
-0- 141
-0- 141
-0- 768
-0- 768
1260055
0.0975 499
0.1681 o7
596
0.1616 71
71
-0- 4
4

15.3
0.01
14.1

E-3

2.87
2.87
2.48
46.8
7.47
14.2
10.3

.03
41
W41
77
77

NN~ PO



Month: December

Wells Spawning

1988
Priest Rapids

Rocky Reach
Tucannon

Wells Spawning

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Summer Chinook Wells

fFall Chinook
Fall Chinook

Priest Rapids

Priest Rapids

Spring Chinook Tucannon

Summer Chinook Wells

87

87

87

13. 1.243

-0- -0-
14. 0.646

-0- -0-
13. 1.135

0.1546

0.08

1.03
0.25
5.04
0.06



WOF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Disease Category: Other
Agent: Handling mortality

Page:

Number
Loss

251

29

%
Loss

0.03

E-3
0.04

0.1
0.25

0.07
E-2
0.05

0.
0.4

0.02

0.04

0.07

Size Flow Density

Basin Location Species Stock 8rood Fish/Lb Index Index
LCol
Month: January 1988

Katama Falls Fall Chinook Kalama Falls 87 1117. 0.858 0.0533

Katama Falls Late Coho Kalama Falls 86 26. 1.316 0.1435

Kalama Falls Spring Chinook Kalama Falls 87 916. 1.686 0.1054
Month: February 1988

Grays River Early Coho Grays River 87 962. 0.826 0.0472
Month: March 1988

Grays River Fall Chinook Big Creek 87 366. 1.451 0.0824

Grays River Fall Chinook Grays River 87 361. 0.914 0.0514
Month: April 1988

Grays River Fall Chinoock Big Creek 87 160. 1.014 0.0574

Speelyai Early Coho Lewis River 87 314. -0- -0-
Month: May 1988

Elokomin Early Coho Grays River 87 157. 0.554 0.0416

Elokomin Late Coho Elokomin 87 197. 0.723  0.0412

Grays River Early Coho Grays River 87 199. 1.428 0.0803
Month: June 1988

Elokomin Late Coho Elokomin 87 102. 0.573 0.0411

Kalama Falls Late Coho Kalama Falls 87 139. 0.544  0.0687
Month: July 1988

Elokomin Late Coho Elokomin 87 74. 0.751 0.0517
Month: August 1988

Kalama Falls Spring Chinook Kalama Falls 87 53. 0.833 0.0965
Month: November 1988

Grays River Early Coho Big Creek 87 31. 1.62 0.0424

Lower Kalama Early Coho Kalama Falls 87 57. 1.16 0.0403

120

0.02



Month: December

UCol

Month: January

Month: February

Month: March

Month: April

Month: May

1988
Elokomin
Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Washougal

1988
Klickitat
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry

1988

Klickitat
Lyon's Ferry
Lyon's Ferry
Wells Spawning
Wells Spawning

1988

Rocky Reach
Rocky Reach
Rocky Reach
Wells Spawning

1988

Lyon's Ferry
Lyon's ferry
Wells Spawning

1988

Lyon's Ferry
Lyon's Ferry
Rocky Reach
Wells Spawning

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Fatl Chinook
Late Coho
Early Coho
Fall Chinook
Late Coho

Elokomin
Elokomin
Big Creek
Elokomin
Kalama Falls

Spring Chinook Kalama Falls

Fall Chinook

Fall Chinook
Fall Chinook
Spring Chinook
Fall Chinook
Fall Chinook

Late Coho

Fall Chinook
Fatl Chinook
Spring Chinook
summer Chinook

Early Coho
Early Coho
Fall Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Early Coho

Summer Chinook

Priest Rapids

Klickitat
Priest Rapids
Klickitat
Lyon's Ferry
Lyon's Ferry

Cowlitz
Lyon's Ferry
Lyon's Ferry
Leavenworth
Wells

Big Creek

Big Creek
Priest Rapids
Wells

Lyon's Ferry
Lyon's Ferry
Wells

Lyon's Ferry
Lyon's Ferry
Kalama Falls
Wells

88
87
87
a8
87
a8
88

87
87
87
86

86
86
87
87
87

87
87
87
87

87
87
87

87
87
86
87

1013.
30.
29.

888.
30.
1200.

437,
948.
360.
13.
14.

21.
10.
656.
61.
301.

340.
340.
325.
151.

119.
230.
72.

51.
12.
13.
64.

1.845
1.481
1.985
1.571
1.155
0.858

0.419

1.225
0.472
0.543

1.546
0.75

0.645
0.881

0.473
0.473
0.425
1.279

0.759

2.466

1.168
0.785
0.983
1.349

0.1384
0.1042
0.0463
0.0898

0.126
0.0343

0.0246

0.1081
0.4094
0.0525

0.1759
0.0854

0.1412
0.1375

0.1034
0.1034
0.0929
0.1771

0.0841

0.4205

0.1547
0.2452

0.162
0.1362

600
500

14

415

70

525
338000

340124

2514
2514

0.01
0.03

€-3
0.02

E-2
0.09
21.2

0.44

0.1
0.41
0.21
0.12

19
.06
11
.01
.02

[ 2 o I = B = B o |
. .

.02
.02
.02
.04

o o0 o o

0.05
0.03
E-3

0.12
0.08

100 0.02

1317

0.21



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 31
Month: June 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 87 100. 0.614 0.1281 533 0.12
Lyon's ferry Spring Chinock Tucannon 87 45. 0.164  0.0301 81 0.05
Rocky Reach Fatl Chinook Priest Rapids 87 83. 0.391 0.1098 30 0.02
644
Month: July 1988
Klickitat Late Coho Lewis River 87 99. 0.94 0.1385 450 0.03
Rocky Reach Fall Chinook Priest Rapids 87 61. 0.327 0.0705 166 0.08
616
Month: August 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 87 48. 0.266 0.0576 518 0.12
Wells Spawning Summer Chinock Wells 87 26. 0.78 0.097 72 0.02
590
Month: September 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 87 35. 0.331  0.0716 87 0.02
87
Month: October 1988
Wells Spawning Summer Chinook Wells A -0- -0- -0- 29 2.47
29
Month: November 1988
Rocky Reach Fall Chinook Priest Rapids 87 18. 0.567 0.0617 2000 1.04
Tucannon Spring Chinook Tucannon 87 16. 0.812 0.2278 84 0.05
Wells Spawning spring Chinook Leavenworth 88 600. 0.41 0.0922 137 0.11
2221
Month: December 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 87 23. 0.249  0.0491 220 0.05
Lyon's Ferry Fall Chinook Lyon's Ferry A -0- -0- -0- 50 3.56
.Priest Rapids Fall Chinook Priest Rapids A -0- -0- -0- 144 2.05
Wells Spawning sSpring Chinook Leavenworth 88 180. 0.677 0.1524 115 0.06
Wells Spawning  Summer Chinook Wells 88 1100. 0.693 0.1039 1700 0.21



Disease Category: Other

Agent: Jumpouts

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Page:

32

%
Loss

Month: January

uCol

Month: January

Month: February

Month: March

Month: April

Month: July

1988
Elokomin

1988
Lyon's Ferry

1988
Lyon's Ferry
Wells Spawning

1988
Lyon's Ferry
Wells Spawning

1988

Lyon's Ferry
Wells Spawning
Wells Spawning

1988
Rocky Reach

Late Coho

Fall Chinook

Fall Chinook
Spring Chinook

Fall Chinook
Spring Chinook

Fall Chinook
Spring Chinook
Summer Chinook

Fall Chinook

Size Flow Density
Stock Brood Fish/Lb Index Index
Elokomin 86 34, 0.938 0.084
Lyon's Ferry 86 12. 0.692 0.1038
Lyon's Ferry 86 10. 0.75 0.0854
Leavenworth 87 61. 0.645 0.1412
Lyon's Ferry 86 ?. 0.976 0.1297
Leavenworth 87 41. 0.675 0.1478
Lyon's Ferry 86 8. 0.726 0.1074
Leavenworth 87 36. -0- -0-
Wells 87 72. 2.466 0.4205
Priest Rapids 87 61. 0.327 0.0705

E-2

0.1

E-2
0.09

0.06
0.04

0.02
E-3
E-3

0.02



Disease Category: Other

Agent: Fish Kill

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Size Flow Density
Species Stock Brood Fish/Lb Index Index

Month: December

1988
Lyon's Ferry

Fall Chinook Lyon's Ferry A -0- -0- -0-

Page: 33

Number %
Loss Loss
261 18.6



Disease Category: Other
Agent: Precocious males

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Page:

Number
Loss

34

%
Loss

Basin Location
LCol
Month: December 1988

Lewis River

UCol

Month: December 1988
Wells Spawning

Size Flow Density

Species Stock Brood Fish/Lb Index Index
Spring Chinook Lewis River 87 15. 1.487 0.0772
Summer Chinook Wells 87 13. 1.135 0.1479

0.09

0.21



WDF PROGRAM QC01
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 35
Disease Category: Other
Agent: Marking mortality
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
UCol
Month: March 1988
Wells Spawning Spring Chinook Leavenworth 87 41. 0.675 0.1478 133 0.12
Wells Spawning Summer Chinook Wetls 87 151. 1.279  0.1771 240 0.01
373
Month: April 1988
Wells Spawning Spring Chinook Leavenworth 87 36. -0- -0- 2 E-3
Wells Spawning Summer Chinook Wells 87 72. 2.466 0.4205 371 0.02
373
Month: May 1988
Wells Spawning Summer Chinook Wells 87 4. 1.349 0.1362 56 E-2
56
Month: June 1988
Priest Rapids Fall Chinook Priest Rapids 87 68. 1.143  0.1904 500 E-2



Disease Category: QOther

Agent: Normal

Month:

Month: February

Month: March

January

Location

" 1988

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama falls
Lewis River
Lewis River
Lower Kalama
Speelyai
Speelyai
Speelyai
Speelyai
Toutle
Washougal

1988

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Speelyai
Speelyai
Speelyai
Toutle
Washougal
Washougal

1988

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Late Coho
Late Coho
Spring Chinook
Fall Chinook
Late Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
Late Coho
Spring Chinook
Early Coho
Early Coho
Spring Chinoock
Spring Chinook
Spring Chinook
Early Coho
Early Coho

Fall Chinook
Late Coho
Spring Chinook
Fall Chinook
Late Coho
Early Coho
Early Coho
Fall Chinook
Fall Chinook
faltl Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho
Spring Chinook
Early Coho
Spring Chinook
Spring Chinook
Earty Coho
Fall Chinook
Late Coho

Cowlitz
Cowlitz
Cowlitz
Elokomin
Etlokomin
Grays River
Grays River
Kalama falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Kalama Falls
Lewis River
Kalama Falls
Kalama Falls
Lewis River
Grays River
Washougal

Cowlitz
Cowlitz
Cowlitz
ElLokomin
Elokomin
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Kalama Falls
Lewis River
Grays River
Washougal
Washougal

Brood Fish/Lb Index

86

86
87
86

87
87
87

87
86

86

86
87
87
86
86

87
86
86
87

86
87
87
87
87

87
86
86
86
86
86
87
86
87
86

Si

1

ze

32.

13.
880.
34.
27.
936.
945.
117.
26.
916.
31.
10.
41.
25.
14.
420.
319.
28.
33.

800.
29.
10.

627.
33.
23.

962.

603.

483.

825.
21.

580.
25.
27.
10.
23.
14.

263.

950.
26.

Flow

.032
.531
.581
.133
.806
.826
.452
.339
1.31
.745
.862
L2647
.542
bbb
.853
122

[N o JR NN = S A

r A o —a s o

2.731

Density
Index

-0-
0.2449
0.0641
0.1334
0.0856
0.0577
0.0472

0.083
0.0765
0.0815
0.1904
0.1358
0.1164

0.126
0.1082
0.1964
0.1246

0.02

0.2
.32
.02
.02
.19
.09
.05
.01
.26
.04
.07
.02
.07
.06
A7
.07
.12
.02
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Month: April

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Lower Kalama
Lower Kalama
Lower Kalama
Speelyat
‘Speelyai
Speelyai
Toutle
Toutle
Washougal
Washougal
Washougal

1988

Couwlitz
Cowlitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Fall Chinook
Late Coho

Late Coho

Late Coho
Spring Chinook
Fall Chinook
Fall Chinook
Late Coho

Late Coho

Late Coho
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho

Late Coho
Spring Chinook
Early Coho
Late Coho

Late Coho
Spring Chinook
Early Coho
Early Coho
Early Coho
Early Coho
Spring Chinook
Spring Chinook
Early Coho
Fall Chinook
Fall Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho
Late Coho
Spring Chinook
Spring Chinook
Fall Chinook
Late Coho

Late Coho

Late Coho

Late Coho
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho

Late Coho
Spring Chinook
Early Coho
Late Coho

Cowlitz
Cowtitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Washougal
Cowlitz

E Lokomin
Elokomin
Grays River
Grays River
Big Creek
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River
Lewis River
Kalama Falls
Kalama Falls
Washougal
Lewis River
Kalama Falls
Lewis River
Grays River
Grays River
Washougal
Washougal
Washougal

Cowlitz
Coutitz
Cowlitz
Cowlitz
Couwlitz
Elokomin
Cowlitz
Elokomin
Elokomin
Kalama Falls
Grays River
Grays River
Big Creek
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River

87
86
86
87
86
87
87
87
86
87
86
87
87
87
87
86
87
87

86
87

86
87
87
86
86
87

87
87
86
87

87

87
86
87
87
87
86
87
87
86
87
87
87
87
86
87
87
86
86

354.
25.
25.

849.

8.

276.

688.

916.
20.

752.
15.

508.

366.

361.

368.
16.

865.

354.
20.
22.

1075.

20.
563.
851.

22.

249.
17.
250.
427.
22.
854.

164.
20.
399.

79.
156.
463.

20.
347.
518.

14.
229.
160.
156.
208.

15.
505.
255.

18.

16.

0.0603
-0-

-0-
0.2994
-0-
0.0794
-0-
.3123
.1048
.2272
.0851
.1015
.0914
.0751
.0574
.0919
0.098
0.1998
0.1574
g.191
0.1428
0.1331

O O 0O o O O o o o

5670
9060
16350
1300
1776
1402
831
638
1048
155
256
980
121
1331
2855
265
1710
300
51
900

0.39
0.08
0.17
0.06
0.1

0.1
.09
12
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Month: May

Month: June

Lewis River
Lower Kalama
Lower Kalama
Lower Kalama
Lower Kalama
Speelyai
Speelyai
Toutle
Toutle
Washougal
Washougal
Washougal

1988
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin

Elokomin

Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lower Kalama
Lower Kalama
Lower Kalama
Speelyai
Speelyai
Toutle
Washougal
Washougal
Washougal
Washougal

1988

Cowlitz
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Elokomin
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lower Kalama
Lower Kalama

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY
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Late Coho
Early Coho
Early Coho
Early Coho
Fall Chinook
Early Coho

Spring Chinook

Early Coho
Fall Chinook
fFall Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho

Spring Chinook

Early Coho
Fall Chinook
Late Cocho
Late Coho
Early Coho
Fall Chinook
Fall Chinook
Late Coho
Late Coho

Spring Chinook

Late Coho
Early Coho
Early Coho
Fall Chinook
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Late Coho
Late Coho
Late Coho

Fall Chinook
Late Coho
Late Coho

Spring Chinook

Early Coho
Fall Chinook
Late Coho
Fall Chinook
Late Coho

Spring Chinook
Spring Chinook

Early Coho
Early Coho

Lewis River
Kalama Falls
Kalama Falls
Washougal
Kalama Falls
Lewis River
Lewis River
Grays River
Grays River
Washougal
Washougal
Washougal

Cowlitz
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Cowlitz
Grays River
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Kalama Falls
Grays River
Grays River
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Lewis River
Kalama Falls
Washougal
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Cowlitz
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Lewis River
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87
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87
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14.
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197.
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0.0494
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0.1215
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Month: July

Month: August

Month: September

Speelyai
Speelyai
Washougal
Washougal
Washougal
Washougal

1988

Cowlitz
Cowtitz
Cowlitz
Elokomin
Elokomin
Kalama Falls
Kalama Falls
Lewis River
Speelyai
Washougal
Washougal
Washougal
Washougat

1 988
Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Speelyai
Washougal
Uashougal
Washougal

1988

Cowlitz
Cowlitz
Cowlitz
Elokomin
Elokomin
Kalama Falls
Kalama Falls
Lewis River
Speelyai
Washougal
Washougal
Washougal

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY
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Early Coho
Early Coho
Early Coho
Fall Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho

Late Coho
Spring Chinook
Spring Chinook
Early Coho
Early Coho
Fall Chinook
Late Coho

Late Coho

Fall Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho
Late Coho
Spring Chinook
Late Coho
Spring Chinook
Early Coho
Early Coho
Late Coho

Late Coho

Fall Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho

Late Coho
Spring Chinook
Spring Chinook
Early Coho
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Late Coho

Late Coho

Lewis River
Lewis River
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Washougal
Cowlitz
Washougal
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Elokomin
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Lewis River
Lewis River
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Cowlitz
Washougal
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65.
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55.
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0.268
1.246
0.958
0.656
0.833
1.714
0.914
2.387
2.608
2.117
2.33

0.948
1.181
0.332
1.728
1.421
0.963
1.155
0.872
1.896
2.907
0.886
1.005

0.1052
0.0891
0.0825
0.0543
0.0577

0.071

0.06
0.1238
0.0315
0.0702
0.0517
0.0819
0.1281
0.0474

0.111
0.066
0.0685
0.0507
0.0612

0.0966
0.1429
0.0335
0.0796
0.0604
0.069
0.0965
0.0952
0.0474
0.1393
0.0874
0.0728
0.0849

0.1185
0.1504
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0.158
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0.0974
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0.017
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2200 0.24
6500 0.13
3900 0.59
156 0.03
757 0.04
425 0.04
1090 0.2
1986 0.39
300 0.02
2989 0.5
5566 0.33
6652 0.39
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32521
Month: October 1988
Cowlitz Late Coho Cowlitz 87 47. -0- -0- 2900 0.06
Cowlitz Spring Chinook Cowlitz 87 21. -0- -0- 2100 0.32
Elokomin Early Coho Grays River 87 38. 1.661 0.1061 721 0.12
Elokomin Late Coho Elokomin 87 38. 1.525 0.0798 1225 0.07
Kalama Falls Fall Chinook Kalama Falls 88 -0- -0- -0- 433800 7.18
Kalama Falls Fall Chinook Kalama Falls A -0- -0- -0- 82 2.39
Kalama Falls Late Coho Kalama Falls 87 38. 1.362 0.1577 295 0.03
Kalama Falls Spring Chinook Kalama Falls 88 -0- -0- -0- 116400 11.4
Kalama falls Spring Chinook Kalama Falls A -0- -0- -0- 12 12.
Lewis River Late Coho Lewis River 87 69. 1.748 0.1068 100 E-3
Lewis River Spring Chinook Lewis River 87 16. 1.188 0.0752 1367 0.27
Lower Kalama Spring Chinook Kalama falls 87 39. 1.466 0.064 620 0.1
Speelyai Early Coho Lewis River 87 42, 2.22 0.1618 1000 0.08
Washougal Early Coho Kalama Falls 87 62. 3.144 0.1094 666 0.11
Washougal Late Coho Cowlitz 87 52. 2.203 0.0353 626 0.04
Washougal Late Coho Washougatl 87 53. 2.036 0.0489 1249 0.07
563263
Month: November 1988
Couwlitz Late Coho Cowlitz 87 43. 1.302 0.1658 2800 0.06
Cowlitz Spring Chinook Cowlitz 87 16. 0.422 0.0528 2900 0.44
Elokomin Late Coho Elokomin 87 32. 1.533 0.0895 1245 0.07
Grays River Early Coho Big Creek 87 31. 1.62 0.0424 38 0.01
Kalama Falls Late Coho Kalama Falls 87 30. 1.458 0.1841 325 0.03
Lewis River Late Coho Lewis River 87 56. 1.83 0.122 897 0.02
Lewis River Spring Chinook Lewis River 87 15. 1.494 0.0776 1796 0.36
Lower Kalama Early Coho Kalama Falls 87 57. 1.16 0.0403 580 0.1
Lower Kalama Early Coho Washougal 87 57. 1.225 0.0425 410 0.07
Lower Kalama Spring Chinook Kalama Falls 87 35. 1.32 0.073% 600 0.1
Speelyai Early Coho Lewis River 87 34. 2.58 0.1882 1000 0.08
Washougal Late Coho Washougal 87 42, 2.174 0.041 128 E-3
12719
Month: December 1988
Cowlitz Late Coho Cowlitz 87 33. 1.549 0.1972 3300 0.07
Cowlitz Spring Chinook Cowlitz 88 577. 1.043  0.0695 11000 0.3
Cowlitz Spring Chinook Cowlitz 38 577. 1.043  0.0695 866000 23.5
Elokomin Early Coho Elokomin A -0- -0- -0- 962 21.3
Elokomin Early Coho Grays River 87 30. 1.23 0.0923 200 0.09
Elokomin Fall Chinook Elokomin 88 1013. 1.845 0.1384 400 E-2
Elokomin Late Coho Elokomin 87 30. 1.481 0.1042 638 0.04
Grays River Early Coho Big Creek 87 29. 1.985 0.0463 152 0.04
Grays River Early Coho Grays River 88 -0- -0- -0- 200000 7.43
Grays River Early Coho Grays River 88 1143, 0.965 0.0546 4 E-3
Grays River Early Coho Grays River a8 1143. 0.965 0.0546 200000 46.5
Grays River Fall Chinook Elokomin 88 -0- -0- -0- 300000 9.45
Grays River Fall Chinook Elokomin 88 888. 1.571 0.0898 2000 0.09
Grays River Fall Chinook Elokomin 88 888. 1.571 0.0898 300000 13,
Grays River Fall Chinook Grays River 88 -0- -0- -0- 289000 8.61
Kalama Falls Late Coho Kalama Falls 87 30. 1.155 0.126 345 0.04

Kalama Falls Late Coho Kalama Falls 88 -0- -0- -0- 55400 5.05



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
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Lewis River Late Coho Lewis River 87 50. 1.98 0.132 1105 0.03
Lewis River Spring Chinook Lewis River 87 15. 1.487 0.0772 1617 0.32
Lower Kalama Early Coho Kalama Falls 87 46. 1.684 0.0673 465 0.08
Lower Kalama Early Coho Washougal 87 46. 0.156 0.0062 155 0.28
Lower Kalama Spring Chinook Kalama Falls 87 27. 0.765 0.0348 620 0.26
Speelyai Early Coho Lewis River 87 31. 2.427 0.1765 200 0.02
Speelyai Earty Coho Lewis River 88 -0- -0- -0- 379000 13.2
Speelyai Early Coho Lewis River A -0- -0- -0- 57 3.16
Speelyai Spring Chinook Lewis River 88 971. 0.822 0.0352 3800 0.38
Speelyai Spring Chinook Lewis River 88 -0- -0- -0- 73000 13.1
Speelyai Spring Chinook Lewis River 88 971. 0.822 0.0352 73000 7.37
Speelyai Spring Chinook Lewis River A -0- -0- -0- 18 S5.42
Speelyai Spring Chinook Lewis River A -0- -0- -0- 18 5.42
Washougal Early Coho Washougal 88 -0- -0- -0- 41000 13.3
Washougal Early Coho Washougal A -0- -0- -0- 40 6.9
Washougal Fall Chinook Washougal 88 -0- -0- -0- 612000 8.92
Washougal Falt Chinook Washougal A -0- -0- -0- 166 3.17
Washougal Late Coho Washougal 87 33. 2.599 0.049 31 E-3
Washougal Late Coho Washougal A -0- -0- -0- 60 2.17
3415753

UCol

Month: January 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 86 14. 0.691 0.1036 136 0.28
Lyon's Ferry Fall Chinook Lyon's Ferry 86 13. 0.472 0.4094 81 0.09
Lyon's Ferry Fall Chinook Lyon's Ferry 86 12. 0.692 0.1038 283 0.18
Lyon's Ferry Fall Chinook Lyon's Ferry 86 14. 0.543 0.0525 104 0.08
Lyon's ferry Fall Chinook Lyon's Ferry 87 1082. -0- -0- 554 0.15
Lyon's Ferry Spring Chinook Tucannon 87 352. 0.47 0.0392 560 0.34
Priest Rapids Fall Chinook Priest Rapids 87 1000. -0- -0- 2600 0.05
Rocky Reach Early Coho Big Creek 87 1000. 0.779 0.0973 1300 0.29
Rocky Reach Early Coho Kalama falls 86 16. 1.255 0.1477 26 E-2
Rocky Reach Fall Chinook Priest Rapids 87 851. 0.643 0.1004 1400 0.67
Rocky Reach Falt Chinook Wells 86 12. 0.829 0.0975 73 0.03
Tucannon Spring Chinook Tucannon 86 10. 1.1 0.3115 467 0.3
Wells Spawning Summer Chinook Wells 87 591. 0.593 0.1141 3500 0.16

11084

Month: February 1988
Klickitat Fall Chinook Klickitat 87 437. -0- -0- 1115 1.68
Klickitat Late Coho Lewis River 87 1111. -0- -0- 1000 0.08
Klickitat Spring Chinock Klickitat 87 225. -0- -0- 1065 0.08
Lyon's Ferry Fall Chinook Lyon's Ferry 86 11. 0.589 0.0598 192 0.15
Lyon's Ferry Fall Chinook Lyonts Ferry 86 10. 0.75 0.0854 322 0.1
Lyon's Ferry Fatl Chinook Lyon's Ferry 87 656. -0- -0- 9434 0.3
Lyon's Ferry Spring Chinook Tucannon 87 183. 0.751 0.0626 33 0.02
Priest Rapids Fall Chinook Priest Rapids 87 575. -0- -0- 57900 0.83
Rocky Reach Early Coho Big Creek 87 525. 0.855 0.1603 2436 0.57
Rocky Reach Early Coho Kalama Falls 86 15. 1.299 0.1528 100 0.02
Rocky Reach Fall Chinook Priest Rapids 87 520. 0.716 0.1342 1100 0.61
Rocky Reach Fall Chinook Wells 86 11. 0.874 0.1029 115 0.05
Tucannon Spring Chinook Tucannon 86 1. 0. 0.2804 825 0.53



Month: March

Month: April

Month: May

Month: June

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry

‘Lyon's Ferry

Priest Rapids
Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach
Tucannon

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Priest Rapids
Ringold
Rocky Reach
Rocky Reach
Rocky Reach
Rocky Reach
Tucannon

1988
Klickitat
Ktickitat
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Priest Rapids
Rocky Reach
Rocky Reach
Rocky Reach

1988
Klickitat
Klickitat
Klickitat
Klickitat
Lyon's Ferry
Priest Rapids
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Late Coho
Spring Chinook
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Early Coho
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Spring Chinook
Fall Chinook
Spring Chinook
Fall Chinook
Fall Chinook
Early Coho
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Spring Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Fall Chinook
Spring Chinook
Fall Chinook
Early Coho
Early Coho
Fall Chinook

fall Chinook
Late Coho
Late Coho

Spring Chinook
Spring Chinook

Fall Chinook

Lewis River’
Ktickitat
Lyon's Ferry
Lyon's Ferry
Lyon's Ferry
Tucannon
Priest Rapids
Big Creek

B8ig Creek
Kalama Falls
Priest Rapids
Wells
Tucannon

Lewis River
Klickitat
Lyon's Ferry
Tucannon
Priest Rapids
Lyon's Ferry
Big Creek
Kalama Falls
Priest Rapids
Wells
Tucannon

Klickitat
Cowlitz

Lewis River
Klickitat
Lyon's Ferry
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Lyon's Ferry
Lyon's Ferry
Tucannon
Priest Rapids
Big Creek
Kalama Falls
Priest Rapids
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Tucannon
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Month: July

Month: August

Month: September

Month: October

Month: November

Month: December

Rocky Reach
Rocky Reach

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Rocky Reach
Rocky Reach

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Rocky Reach
Rocky Reach

1988
Klickitat
Klickitat
Lyon's Ferry
Lyon's Ferry
Rocky Reach
Rocky Reach

1988

Klickitat
Klickitat
Lyon's ferry
Lyon's Ferry
Rocky Reach
Wells Spawning

1988

Klickitat
Klickitat
Lyon's Ferry
Rocky Reach
Rocky Reach
Tucannon

wells Spawning

1988
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Early Coho
Fatl Chinook

Late Coho
Spring Chinook
Fall Chinook
Spring Chinook
Early Coho
Fall Chinook

Late Coho
Spring Chinook
Fall Chinook
Spring Chinook
Early Coho
Fall Chinook

Late Coho
Spring Chinook
Fall Chinook
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Early Coho
Fall Chinook

Late Coho
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Fall Chinook
Spring Chinook
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Summer Chinook

Late Coho
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Big Creek
Priest Rapids

Lewis River
Klickitat
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Tucannon
Big Creek
Priest Rapids
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Lewis River
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Tucannon
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Tucannon
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WDF PROGRAM QCO01
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 44
Klickitat Early Coho Klickitat A -o- -O- -0- 15 22.
Klickitat Late Coho Lewis River 87 34. 1.837 0.0918 674 0.06
Klickitat Spring Chinook Klickitat 87 15. 1.43 0.1046 155 0.02
Ktickitat Spring Chinook Klickitat 88 -0- -0- -0- 106000 3.49
Klickitat Spring Chinook Klickitat 88 835. 1.014 0.0594 9834 0.34
Lyon's Ferry Fall Chinook Lyon's Ferry a7 23. 0.249  0.049 275 0.06
Lyon's Ferry Spring Chinook Tucannon 88 847. 0.096 0.0208 1010 0.67
‘Lyon's Ferry Spring Chinook Tucannon 88 -0- -0- -0- 11100 6.09
Lyon's Ferry Spring Chinook Tucannon 88 847. 0.096 0.0208 11100 7.42
Rocky Reach Early Coho Big Creek 87 18. 0.837 0.123 3¢ 0.01
Rocky Reach Fall Chinook Priest Rapids 87 14. 0.646 0.0703 274 0.14
Rocky Reach Late Coho Comwlitz 88 -0- -0- -0- 56000 5.49
Tucannon Spring Chinook Tucannon 87 14. 0.882 0.2475 61 0.04
Wel ls Spawning Spring Chinook Leavenworth 88 180. 0.677 0.1524 178 0.1
Wells Spawning Summer Chinook Wells 87 13. 1.135  0.1479 94 0.02
Wel ls Spawning  Summer Chinook Wells 88 1100. 0.693 0.1039 100000 12.3
Wells Spawning Summer Chinook Wells 88 -0- -0- -0- 100006 3.1

396909



Disease Category: Other

Agent: Pinhead

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July

17, 1989

Size

Brood Fish/Lb

Flow Density

Index

Index

Month: January

Month: February

Month: March

Month: April

Month: May

1988
Elokomin
Kalama Falls

1988

Grays River

Grays River

Kalama Falls
Kalama Falls
Kalama Falls
Lewis River

Lewis River

Lewis River

1988
Cowlitz
Grays River
Grays River
Kalama Falls
Kalama Fatls
Kalama Falls
Lewis River
Lewis River
Lewis River

1988
Grays River

_Grays River

Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

1988

Grays River

Grays River

Kalama Falls
Kalama Falls

Late Coho
Late Coho

Falt Chinook
Fall Chinook
Fall Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho
Spring Chinook

Spring Chinook
Fall Chinook
Fall Chinook
fFall Chinook
Late Coho
Spring Chinook
Early Coho
Late Coho
Spring Chinook

Early Coho
Fall Chinook
Fall Chinook
Fall Chinook
Late Coho

Late Coho
Spring Chinook
Early Coho
Late Coho
Late Coho

Early Coho
Fall Chinook
Fatl Chinook
Late Coho

Kalama

Elokomin
Falls

Grays River
Kalama Falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Couwlitz

Big Creek
Grays River
Kalama Falls
Kalama falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Grays River
Big Creek
Grays River
Kalama falls
Kalama Falls
Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Grays River
Grays River
Kalama Falls
Kalama falls

86
86

87
87
87

87
86
86
86

87
87
87
87
86
87
86
86
86

87
87
87
87

87
87
86
86
87

87
87
87
87

34,
26.

603.
483.
825.
21.
580.
25.
27.
10.

194.
366.
361.
368.
16.
354.
20.
22.

229.
160.
156.
208.

15.
505.
255.

18.

16.
757.

199.
129.
100.
246.

0.938
1.316

1.452
1.339

1.31
1.745
1.862
1.247
1.542
1.644

1.451
0.914
1.126
1.789
1.322
1.421

. 1.946

.335
.014
.263
.864
.918
51
.528
1.53
1.616

P = T SN

1.428
1.412
1.066
1.005

0.084
0.1435

0.083
0.0765
0.0815
0.1904
0.1358
0.1164

0.126
0.1082

0.0824
0.0514
0.1313
0.1952
0.1653
0.1327

0.145
0.1232

0.0751
0.0574
0.0919

0.098
0.1998
0.1574

0.191
0.1428
0.1331

0.0803
0.1015

0.109
0.1256

1400
1100
410
125

2037
3481
1510

125

15

30
538
5255
160

E-2
0.01

0.08
0.08
E-2
0.01
E-2
E-2
0.01
0.02

0.06
0.14
0.13
E-3
E-2
E-3
E-2
0.01
0.01

0.02
0.02
0.18
0.09

E-3
0.09
0.04

E-3
0.01
0.02

E-2
0.05
0.17
0.02



Month: June

Month: July

Month: August

Month: September

Month: October

Month: November

Month: December

Kalama Falls
Lewis River
Lewis River

1988

Kalama Falls
Katama Falls
Kalama Falls
Lewis River
Lewis River

1988

Kalama Falls
Kalama Falls
Lewis River
Lewis River

1988

Kalama falls
Kalama Falls
Lewis River

Lewis River

1988

Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

1988

Kalama Falls
Lewis River
Lewis River

1988

Grays River
Kalama Falls
Lewis River
Lewis River

1988
Katama Falls

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Spring Chinook
Late Coho
Late Coho

Fall Chinook
Late Coho
Spring Chinook
Late Coho
Spring Chinook

Late Coho
Spring Chinook
Late Coho
Spring Chinook

Late Coho
Spring Chinook
Late Coho
Spring Chinook

Late Coho
Spring Chinook
Late Coho
Spring Chinook
Spring Chinook

Late Coho
Late Coho
Spring Chinook

Early Coho
Late Coho
Late Coho
Spring Chinook

Late Coho

Kalama Falls
Lewis River
Lewis River

Kalama Falls
Kalama Falls
Katama Falls
Lewis River
Lewis River

Kalama Falls
Kalama Falls
Lewis River
Lewis River

Kalama Falls
Kalama Falls
Lewis River
Lewis River

Kalama Falls
Kalama Falls
Lewis River
Lewis River
Lewis River

Kalama Fatls
Lewis River
Lewis River

Big Creek

Kalama Falls
Lewis River
Lewis River

Kalama Falls

87
86
87

87
87
87
87
87

87
87
87
87

87
87
87
87

87
87
87
87
87

87
87
87

87
87
87
87

87

188.
14.
363.

63.
139.
115.
201.

53.

101.
92.
134.
34.

64.
53.
83.
33.

55.
42.

27.
27.

38.
69.
16.

31.
30.
56.
15.

30.

0.868
2.776
1.102

.519
544
.639
.152
724

QO - O O -

0.778
0.919
1.319

.656
.833
T
914

o - O O

.963
.155
.796
.872
.872

O Q - =2 0O

1.362
1.748

1.62
1.458

1.494

1.155

0.1176
0.2036
0.1653

0.1705
0.0687

0.089
0.0886
0.0348

0.0819
0.1281
0.0718
0.0474

0.069
0.0965
0.0952
0.0474

0.1217

0.158
0.0998
0.0563
0.0563

0.1577
0.1068
0.0752

0.0424
0.1841

0.122
0.0776

0.126

125

.08
.07
.18
.08
.02

O O O O O

.07
.14
.02
.02

©c O O o

0.06

0.1
0.02
0.02

0.03
0.12
0.05
0.07
0.05

0.01
0.11
0.1

E-3
0.02
0.13
0.05

0.01



Ucol

Month:

Month:

Month:

Month:

Month:

Month:

Month:

Month:

February

March

April

August

September

October

November

December

Lewis River
Lewis River

1988
Rocky Reach

1988
Rocky Reach

1988
Rocky Reach

1988
Klickitat

1988
Klickitat

1988
Klickitat

1988
Klickitat

1988
Klickitat

Late

Spring Chinook

Fall

Fall

Fall

Late

Late

Late

Late

Late

WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Coho

Chinook

Chinook

Chinook

Coho

Coho

Coho

Coho

Coho

Lewis River
Lewis River

Priest Rapids

Priest Rapids

Priest Rapids

Lewis River

Lewis River

Lewis River

Lewis River

Lewis River

87
87

87

87

87

87

87

87

50.
15.

520.

325.

215.

7.

61.

47.

39.

34,

1.98
1.487

0.716

0.425

0.838

0.982

1.144

1.296

1.837

0.132
0.0772

0.1342

0.0929

0.1224

0.0362

0.0424

0.048

0.057

0.0918

Page: 47
368 E-2
327 0.07
820
2560 1.42
2560
1520 0.82
1520

300 0.16
300

380 0.03
380
592 0.05
592

510 0.04
510
415 0.03
415

59 E-3



Disease Category: Other

Agent:

Pre-spawning

loss

Location

WDF Program QCO1
Disease PREVALENCE SUMMARY
JULY 17, 1989

Species

Size
Brood Fish/Lb

Page:

Number
Loss

48

%
LOSS

Month:

Month:

Month:

UCoL

Month:

Month:

October

November

December

October

December

1988
Elokomin

1988
Kalama Falls

1988

Cowlitz
Elokomin
Elokomin
Elokomin
Grays River
Grays River
Kalama Falls
Kalama Falls
Lower Kalama
Lower Kalama
Lower Kalama
Lower Kalama
Speelyai

1988
KLickitat

Wells Spawning

1988
Lyon®s Ferry
Tucannon

Fall Chinook

Early Coho

Fall Chinook
Early Coho
Late Coho
Late Coho
Early Coho
Fall Chinook
Late Coho
Late Coho
Early Coho
Early Coho
Fall Chinook
Fall Chinook
Earty Coho

Spring Chinook
Sumner Chinook

Fall Chinook

Elokomin

Kalama Falls

Cowlitz
Elokomin
Elokcmin
Elokcnnin
Grays River
Grays River
Kalama Falls
Falls
Fals
Falls
Falls
Falls
Lewis River

Kalama
Kalama
Kalama
Kalama
Kalama

Klickitat
Wells

Lyon®s

Spring Chinook Tucannon

Ferry

I T T T G
PPPPeET

-0-

> > > > > > > > > > > > >

A -0-

Flow Density
Index | ndex
_0_ -0-
-0O- -0O-
-0- _0_
_0_ -0-
-0- -0-
-0- -0-
-0- -0-
-0- -0-
_0_ _0_
-0- _0_
-0- -0-
-0- -0-
-0- -0-
-0- -0-
-0- -0-
_0_ -0-
_0_ -0-
-0- _0_
-0- -0-

311

311

749

962

299

299

15

334
334

22.5

6.38

5.43
21.3
6.11
6.11
0.55
0.29
17.4
17.4
4.11
4.11
21.6
21.6
3.16

12.3
1.79

1.5
4.2



Disease Category:

Agent: Sunburn

Other

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Basin
UCoL
Month: June
Month: July

1988

Wells Spawning

1988
Wells

Spawning

Size Flow Density
Species Stock Brood Fish/Lb Index Index
Sumner Chinook Wells 87 42. 1.449  0.1119
Summer Chinook Wells 87 33. 0.605 0.0752

Page: 49
Number %
Loss Loss
2034 0.32
2034
304 0.07



Disease Category: Other

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989

Species

Brood Fish/Lb

Size

Flow Density

Index

Index

Page:

Number
Loss

50

%
Loss

Agent: Unknown
Basin

UcCol

Month: February
UCol

Month: January
Month: February
Month: March
Month: April
Month: May
Month: June

Month: August

.1988

Elokomin

1988
Wells Spawning

1988
Wells Spawning
Wells Spawning

1988

Lyon®s Ferry
Ringold

Wells Spawning

1988

Lyon®s Ferry
Lyon®s Ferry
Lyon®s Ferry
Ringold

Wells Spawning

1988
Lyon®s Ferry
Lyons Ferry

1988
Lyon®s Ferry

1988
Wells Spawning

Fall chinook

Sumner Chinook

Sumner Chinook
Summer Chinook

Fall Chinook
Fall Chinook
Sumner Chinook

Fall
Fall

Chinook
Chinook
Fall Chinook
Fall Chinook
Summer  Chinook

Fall Chinook
Fall Chinook

Fall

Chinook

Sumer Chinook

Elokomin

Wells

Wells
Wells

Lyon®s Ferry
Lyon®s Ferry
Wells

Lyon®s
Lyon®s
Lyon®s
Lyon®s
Wells

Ferry
Ferry
Ferry
Ferry

Lyon®s Ferry

Lyon®s Ferry

Lyon®s

Ferry

Wells

87

86

86
87

87
87

86
86
87
87
86

87
87

87

87

627.

10.
301.

350.
206.
10.

230.
1.
. 2.764

112.
51.

100.

26.

1.581

2.541

2.442
0.881

0.576
1.012
2.35

. 0.591

0.726

1.059

0.785
1.168

0.614

0.78

0.1334

0.1681

0.1616
0.1375

0.0966
0.2021
0.1555

0.0768
0.1074

0.2579
0.1829

0.2452
0.1547

0.1281

0.097

0.04

0.12

0.08
E-2

.09
-1
.02
.21
.02

o O O O o

0.05
0.08

E-3

0.02



Month:

Month:

Month:

Month:

September

October

November

December

1988
Wells Spawning

1988

Lyon®s Ferry

1988
Wells Spawning

1988
Klickitat

WDF PROGRAM QCO01

DISEASE PREVALENCE SUMMARY

July 17, 1989

Sumner Chinook

Fall Chinook

Sumner Chinook

Late Coho

Wells

Lyon®s Ferry

Wells

Elokomin

87

87

87

88

16.

13.

-0-

1.121

0.377

1.243

-0-

0.1394

0.1143

0.1546

Page:

22

22

1498000

1498000

51

E-2

E-2

0.06

83.2



WDF PROGRAM qc01
disease prevalence summary

july 17, 1989 Page: 52
Disease Category: Parasite
Agent: Gill Amoeba
Size Flow Density Number %
Basin Location Species stock Brood Fish/Lb Index I ndex Loss Loss
uCol
Month: October 1988
Rocky Reach Fall Chinook Priest Rapids 87 24. 0.617 0.133 530 0.27

530



WDF Program QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Disease Category: Parasite
Agent: Ceratomyxosis

Basin Location Species Stock
LCol
Month: January 1988
Cowlitz Spring Chinook Cowlitz
Month: February 1988
Cowlitz Spring Chinook Cowlitz
Month: December 1988
Cowlitz Fatl Chinook Cowlitz
Cowlitz Late Coho Cowlitz
Cowlitz Late Coho Cowlitz
Cowlitz Spring Chinook Cowlitz
Washougal Fall Chinook Washouga 1

Size Flow Density
Fish/Lb Index Index

Page:

Number
Loss

53

%
Loss

86

86

> > > > >

13.  0.55 0.0664

10. 0.531 0.0641

—o- —o- (-
-0- -0- -0-
-0- -0- -0-
Q- —0- -0-
-0- -0- -0-

0.07

0.02

0.6
0.29
0.29
0.48
0.78



Disease Category:

Agent: Costia

Parasite

Location

WDF  Program  QCO1
Disease PREVALENCE SUMMARY
JULY 17, 1989

Month: March

Month: April

1988
SpeelLyai

1988
Cowlitz
Cowlitz

Size Flow Density
Species Stock Brood Fish/Lb Index Index
Spring Chinook Lewis River 87 249. -0- -0-
Fall Chinook Cowlitz 87 164. -0- -0-
Spring Chinook Cowlitz 87 79. -o- -0-

Page: 54
Number %
Loss Loss
550 0.11
550
630 E-2
711 0.02

1341



WDF PROGRAM QCO1

DISEASE PREVALENCE SUMMARY

July 17, 1989

Disease Category: Parasite
Agent: Ichthyophthirius

Brood Fish/Lb

Size

Page:

Flow Density Number

Index

55

%
Loss

Basin Location Species Stock
LCot
Month: January 1988
Grays River Fall Chinook Grays River
Month: February 1988
Grays River Fall Chinook Grays River
Grays River Fall Chinook Kalama Falls
Month: March 1988
Grays River Fall Chinook Big Creek
Grays River Fall Chinook Grays River
Month: December 1988
Grays River Early Coho Grays River
Grays River Fall Chinook Elokomin
Grays River Fall Chinook Grays River
Grays Fall Chinook Grays River
UCol
Month: September 1988

Wells Spawning Sumner Chinook Wells

Month: October 1988
Wells Spawning Suner Chinook Wells

87

87
87

87
87

88

87

87

936.

603.
483.

366.
361.

16.

15.

0.808

1.452
1.339

1.451
0.914

1.121

1.118

Index Loss
0.0462 25900
25900

0.083 1400
0.0765 700
2100

0.0824 639
0.0514 350
989

-0- 447
0.0898 2417
-0- 179
-0- 179
3222
0.1394 8
8
0.139 3188

1.091

0.08
0.05

0.03
0.03

16.3

0.1
13.2
13.2

E-3

0.74



Disease Category: Parasite
Agent: PListophora

WDF  PROGRAM  QCOI
DISEASE PREVALENCE SUMMARY
July 17, 1989

Size Flow Density
Brood Fish/Lb index  Index

Basin Location
LCal
Month: March 1988

Lewis River

Spring Chinook Lewis River 86 8. 1.946  0.1232

Page: 56
Number %

Loss Loss
22 E-3

22



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

Species

Brood Fish/Lb

Flow Density

Index

Disease Category: Parasite
Agent: Sanguinicola

Basin Location
LCol

Month: November 1988

Lewis River
Lewis River

Late Coho

Spring Chinook

Lewis River
Lewis River

87
87

Size
Index
56. 1.83
15. 1.494

0.122
0.0776

Page: 57
Number %
Loss Loss
1195 0.03
44 E-2



WDF PROGRAM QCOI
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 58
Disease Category: Parasite
Agent: Trichodina
Size Flow Density Number %

Basin Location Species Stock Brood Fish/Lb Index Index LOSS LOSS
-LCol
Month: January 1988

Elokomin Late Coho Elokomin 86 34. 0.938 0.084 20 E-3

20

Month: September 1988

Washougal Early Coho Kalama Falls 87 70. 2.907 0.0974 157 0.03



WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY

July 17, 1989 Page: 59
Disease Category: Viral
Agent: EIBS
Size Flow Density Number %
Basin Location Species Stock Brood Fish/Lb Index Index Loss Loss
LCol
Month: October 1988
Lewis River Spring Chinook Lewis River 87 16. 1.188 0.0752 1962 0.39
1962
Month: November 1988
Lewis River Spring Chinook Lewis River 87 15. 1.494  0.0776 1487 0.3
1487
UCol
Month: September 1988
Lyon's Ferry Fatt Chinook Lyon's Ferry 87 35. 0.331 0.0716 1564 0.36
1564
Month: October 1988
Lyon's Ferry Falt Chinook Lyon's Ferry 87 30. 0.377 0.1143 1333 0.31
1333
Month: November 1988
Lyon's Ferry Fall Chinook Lyon's Ferry 87 25. 0.408 0.0885 504 0.12



Disease Category: Viral

Agent: I[HNV

Location

WDF PROGRAM QCO1
DISEASE PREVALENCE SUMMARY
July 17, 1989

v

Month: March

1988

Lewis River

Size Flow Density
Species Stock Brood Fish/Lb Index Index
Spring Chinook Lewis River 86 8. 1.946 0.1232

Page: 60
Number %

Loss Loss
798 0.15



Appendi x E contains
usage i s |isted by type

cal endar year 1988.

Dosage:
Formalin = parts per
Dguat = p

the Yearly Medication Report.
of medi'cation for each pathogen for the

APPENDI X E

Medi cat i on

mllion (ppm

m

Ronet = %Body wei ght fed of nedicated feed

TMb0 = % body V\Elg t fed of nedicated feed
y

Gl limcin = % bo

wei ght fed of nedicated feed

Sul met = % body weight ted of nedicated feed

Mal achite = # of treatnents per nonth
Epsomsalts = % of feed by weight

Erythronycin

Terranycin
Amount :
Formalin = gal |l ons

Di guat = gallons
Ronet = pounds

TMB0 = pounds

Gl l'imycin = pounds
Sul met = pounds

Mal achite = gall ons
Epsom sal ts = pounds

Erythronmycin & Terranycin

= # of injections per nonth
# of injections per nonth

= none

El



WDF PROGRAM MEDREP
Year|y Medication Report

July 14, 1989
Page: |
Agent: G| Ameba
Fi sh
Medi cati on Dosage Anpunt Location Speci es Stock Brood Size
Formal i n
250 51G Rocky Reach Fal | Pri est 87 24.
Agent: Bacterial GII Ds
Fi sh
Medi cati on Dosage Anpunt Location Species  Stock Brood Size
Di quat
44PPM 4G Lyon's Ferry  Fall Lyon's 87 350.
22PPM 3G Lyon's Ferry  Fall Lyon's 87 350.
44PPM  21G Lyon's Ferry  Fall Lyon's 87 230.
30PPM  20G Lyon's Ferry  Fall Lyon's 87 230.
44PPM  18G Lyon's Ferry  Fall Lyon's 87 5,
34PPM 2G Tucannon Spring  Tucannon 86 11.
Agent: BBS
Fi sh
Medi cati on Dosage Amount Location Speci es St ock Brood Size
TVB0
8% 44 El okoni n Fal | El okoni n 87 880.

E2



VWDF PROGRAM MEDREP
Year|y Medication Report

" Stock

Cow itz
Kal ama
Kl ickitat
Pri est
Tucannon
Vells

Cow itz
Cow itz
Cow itz
Cowitz
Cow itz
Cow itz
Kl ickitat
Kl ickitat
Kl ickitat

Page:

Br ood

N

Fi sh
Si ze

July 14, 1989
Agent: Bacterial Kidney Di's
Medi cati on Dosage Amount Location Speci es
Erythromycin
1 Cowlitz Spring
1 Kalama Falls  Spring
1 Kl'ickitat Spring
1 Priest Rapids Fall
1 Tucannon Spring
1 Vel ls Surmer
Gl linycin
2% 11085 Cowlitz Fal |
2% 5944 Cowl itz Fal |
2% 326 Cowlitz Spring
2% 2707 Cowlitz Spring
1% 13300  Klickitat Late
1% 1050 Kl'ickitat Late
2% 288 Kl'i ckit at Spring
2% 2618 Kl'i ckit at Spring
1% 1650 Kl'i ckit at Spring
2% 634 Kl'i ckitat Spring

1.5% 4080 Lewis River Spring
1.25% 9000 Lewis River Spring

2% 1083 Lyon's Ferry  Fall
2% 2166 Lyon's Ferry  Fall
1% 1170 Lyon's Ferry  Fall
1% 480 Lyon's Ferry  Fall
2% 208 Lyon's Ferry  Spring
2% 90 Lyon's Ferry  Spring
1.5% 1217 Lyon's Ferry  Spring
2% 1932 Ri ngol d Fal |
1.5% 52 Rocky Reach Fal |
1.5% 76 Rocky Reach Fal |
1. 6% 1300 Rocky Reach Fal |
2% 450 Speel yai Spring
2% 600 Speel yai Spring
2% 2524 Vells Sunmer
2% 4256 Vel ls Sumrer
1.5% 2462 Vells Sunmer
1.5% 830 Vel ls Sunmer

E3

Kl ickitat
Lewis River
Lewis River
Lyon's
Lyon's
Lyon's
Lyon's
Tucannon
Tucannon
Tucannon
Lyon's

Pri est

Pri est

Pri est
Lewis River
Lewis River
el ls

el ls

el ls

el ls



WDF PROGRAM MEDREP
Year |y Medication Report

July 14, 1989
Page: 3
Agent: Columaris
Fi sh
Medi cati on Dosage Amount Location Speci es St ock Brood Size
Di quat
16.8P  12G Rocky Reach Early Big Creek 87 54,
Terranycin
| Tucannon Spring  Tucannon A A
TVB0
2% 1030 Rocky Reach Early Big Creek 87 54,
2% 1390 Rocky Reach Early Big Creek 87 42.
2.4 660 Rocky Reach Early Big Creek 87 32.
2% 450 Washougal Early Kal ana 87 85.
Agent: Costia
Fi sh
Medi cati on Dosage Anmopunt Location Speci es Stock Brood Size
Formal i n
167 189G Cowlitz Fal | Cowlitz 87 164,
167 210G Cowlitz Late Cowlitz 87 82.
167 63G Cowl itz Spring Cowitz 87 79.
167 40G El okoni n Early Gays River 87 78.
167 30G Kalama Falls  Fall Kal ana 87 368.
167 60G Kalama Falls  Fall Kal ama . 87 208.
167 6G Kalama Falls Late Kal ama 87 505.
167 6G Kalama Falls Late Kal ama 86 12.
167 48G Kalama Falls Late Kal ama 87 101.
167 4G Kalama Falls  Spring Kal ama 87 580.
167 6G Kalama Falls  Spring Kal ana 87 354.
167 6G Kalama Falls  Spring Kal am 87 255.
167 52.8G Lewis River Late Lewis River 87 363.
167 44G Lewis River Late Lewis River 87 201.
167 5%.G Lewis River Late Lewis River 87 134,
167 6G Lower Kalama  Early Kal ama 87 470.
167 3G Lower Kalama  Early Washougal 87 446.
167 6G Lower Kalama  Early Kal ana 87 250.
167 2.x Lower Kalama  Fall Kal ana 87 604.
167 18G Lower Kdama Fall Kaama 87 246.
167 10G Speel yai Spring Lewis River 87 249.
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WDP PROGRAMMEDRRP
Year|y Medication Report

July 14, 1989
Page :
Agent: Cold Water D sease
Medi cati on Dosage Amount Location Speci es Stock Br ood
Romet
1% 148 Lewis River Late Lewis River 87
1% 578 Lewis River Late Lewi s River 87
1.25% 122 Lewis River Late Lewis River 87
TNVBO
2% 39000 Cowitz Late Cowitz 86
2% 19925  Cowlitz Late Cow itz 86
2% 1884 Cowlitz Late Cow itz 87
2% 6309 Cowitz Late Cow itz 87
2% 1550 Cow itz Late Cowitz 87
2% 9090 Cowl itz Late Cowlitz 87
2% 3640 Cow itz Late Cow itz 87
2% 4050 Cow itz Late Cow itz 87
2.5% 142 El okom n Late Kal ama 87
2% 192 El okom n Late El okom n 87
2.3% 3677 El okomi n Late El okom n 87
2% 85 El okom n Late El okom n 87
2% 407 Gays River Early Grays River 87
2.5% 414 Gays River Early Gays Rver 87
2% 407 Gays River Fal | Gays River 87
2% 748 Kal ama Falls Late Kal ama 87
2% 315 Kal ama Falls Late Kal ama 87
2% 685 Kal ama Falls Late Kal ama 87
2% 538 Kl ickitat Late Lewis River 87
2% 92 Kl ickitat Late Lewis River 87
2% 473 Kl ickitat Late Lewis River 87
2% 2029 Kl ickitat Late Lewi s River 87
2% 750 Lew s . River Late Lewis River 86
1.7% 698 Lewis River Late Lewis River 87
2% 2591 Lewis River Late Lewis River 87
2% 9574 Lewis River Late Lewi s River 87
2% 878 Lewis River Late Lewis River 87
2% 15000 Lewis River Late Lewis River 87

1.5% 1300 Lewis River Spring Lewis River 87
1.5% 6200 Lewis River Spring Lewis River 87

2% 17 Lower Kalama  Early Washougal 87
2% 332 Lower Kalama  Early Kalama 87
2% 332 Lower Kalama  Early Kal ana 87
2% 223 Rocky Reach Early Big Creek 87
2% 146 Rocky Reach Early Big Creek 87
2% 146 Rocky Reach Early Big Creek 87
2% 102 Rocky Reach Early Big Creek 87
2% 649 Rocky Reach Early Big Creek ar
2% 110 Rocky Reach Fall Priest 87
2% 704 Speel yai Early Lewis River 87
2% 200 Speel yai Early Lewis River 87
2% 976 Speel yai Early Lewis River 87
2% 590 Washougal Late Washougal 87
2% 216 Washougal Late Cowlitz 87
2% 963 Washougal Late Washougal 87
2% 1233 Washougal Late Washougal 87
2% 1172 Washougal Late Cowlitz 87
2% 94 Washougal Late Washougal 87
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244,
197.
102.
74.
229.
199.
156.
246.
139.
101.
444,
243.
133.
99.
27.
757.
363.
201.
134.
77.
27.
16.
280.
250.
250.
525.
340.
340.
204.
83.
325.
504.
314.
197.
449.
242.
262.
161.
165.
128.



VWDF PROGRAM MEDREP
Year|y Medication Report

July 14, 1989
Page: 5
Agent: Enteric Redmouth Di s
Fi sh
Medi cati on Dosage Anmount Location Speci es Stock Brood Size
Ronet
1% 1145 Klickitat Fal | Klickitat 87 179.
1% 1466 Kl'ickitat Fal | Kl'i ckit at 87 98.
1% 3173 Kl'ickitat Fal | Kl'i ckitat a7 84.
1% 385 Kl'i ckit at Spring  Klickitat 87 143.
1% 285 Kl'i ckit at Spring Klickitat a7 71.
2% 369 Lyon's Ferry  Fall Lyon's 87 100.
TVBO
2% 450 Cow itz Fal | Cow itz 87 43.
2% 4950 Cow itz Fal | Cow itz 87 21.
2% 4300 Cowlitz Spring Cowlitz 87 79.
2% 4202 Cowlitz Spring Cowlitz 87 65.
2% 127 Cowlitz Spring Cowitz 87 43.
1% 2860 Cowlitz Spring Cowitz 87 14.
2% 1000 Kalama Falls  Spring Kal ama 87 115.
2% 43 Kl'i ckit at Spring  Klickitat a7 138.
2% 1450 Lyon's Ferry  Fall Lyon's 87 350.
Agent: Furuncul osi s
Fi sh
Medi cat i on Dosage Amount Locat i on Speci es Stock Brood Size
Ronet
1.5% 1050 Kalama Falls  Spring Kal ama 87 53.
Terramycin
Cowlitz Fal | Cowlitz A A
1 Kalama Falls  Fall Kal ana A A
1 Kalama Falls  Spring Kal ama A A
TVBO
1% 2860 Cowlitz Spring Cowlitz 87 14.
2% 1500 Lower Kalama  Early Kal ama 87 57.
2% 150 Lower Kalama  Fall Kal ana 87 200.
2% 1500 Lower Kalama  Spring Kal ama 87 39
2% 1500 Lower Kalama  Spring Kal ama 87 35.
2% 1022 Washougal Early Kal ama a7 62.
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WDF PROGRAM MEDREP
Yearly Medication Report

July 14, 1989
Page: 6
Agent: Saprol egni a
Fi sh
Medi cati on Dosage Ampunt Location Speci es Stock Brood Size
Formal i n
100 572G Cowlitz Fal | Cowlitz A A
200 1014G Cowlitz Late Cowlitz A A
200 30006 Cowlitz Spring Cowlitz A A
1667 650G Cowlitz Spring Cowitz 88 577.
167 609G El okomi n Fal | El okomi n A A
1667 25G Gays River Early Gays Rver 88 1143.
1667 30G Gays River Fal | El okom n 88 888.
1667 30G Gays River Fal | Gays River 88 E
200 1000G  Kalama Falls  Fall Kal ana A A
1667 150G Kalama Falls  Fall Kal ana 88 E
1667 1606 Kalama Falls Late Kal ama 88 E
167 15G Kalama Falls Late Kal ana A A
1667 50G Kalama Falls  Spring Kalama 88 E
200 1890 Kalama Falls  Spring Kalama A A
1667 254G Klickitat Fal | Pri est 88 E
1667 38G Klickitat Late El okomi n 88 E
167 1000G  Klickitat Spring  Klickitat A A
1667 200G Klickitat Spring  Klickitat 88 835.
125 NA Lewis River Late Lewis River A A
1667 256 Lower Kalama  Early Kal ana 88 E
167 NA Lower Kalama  Early Kal ama A A
1667 756 Lower Kalama  Fall Kal ana 88 E.
167 156 Lowver Kalama  Fall Kal ana A A
1667 756 Lover Kalama  Fall El okomi n 88 E
143 1763G  Lyon's Ferry  Fall Lyon's A A
1667 9G Lyon's Ferry  Spring  Tucannon 88 847.
167 1242G ~ Priest Rapids Fall Pri est A A
167 148G Rocky Reach Fal | Pri est 87 18.
1667 30G Rocky Reach Late Cowlitz 88 E
1667 23G Speel yai Early Lewis River 88 E
200 4006 Speel yai Early Lewis River A A
200 15236  Speel yai Spring Lewis River A A
200 786G Tucannon Spring  Tucannon A A
1667 30G Washougal Early Washougal 88 E
1667 75G Washougal Fal | Washougal 88 E
1667 25G Washougal Fal | Pri est 88 E
167 1188G  \Vells Summer  \Vélls A A
1667 122G Vel s Sumrer  Wélls 88 E
Mal achite
1PPM 16G Cowlitz Spring Cowitz A A
16 19.4# Kalama Falls  Fall Kal ama A A
1PPM 60G Lyon's Ferry  Fall Lyon's A A
1PPM 12G Priest Rapids Fall Priest A A
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VDF PROGRAM MEDREP
Year|y Medication Report

July 14, 1989
Page : 7
Agent: |chthyophthirius
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Formal i n
167 35G Gays River Early Gays River 87 962.
167 26G G ays River Fal | Gays River 87 936.
167 200G Gays River Fal | Kal ana 87 483.
167 194G Gays River Fal | Gays River 87 603.
167 140G Gays River Fal | Gays River 87 361.
167 1256 Gays River Fal | Big Creek 87 366.
167 4206 Rocky Reach Fal | Vel ls 86 12.
167 4206 Rocky Reach Fal | Vells 86 11,
167 1506 Vells Summer  \eélls 87 16.
167 6306 Vel ls Sumer  \Wlls 87 15.
167 2976 Vel s Sumer  \Wlls 87 13.
Agent: Prophylactic
Fi sh
Medi cati on Dosage Amount Location Speci es Stock Brood Size
Terramycin
1 Lewi s River Early Lewis River A A
Lewis River Late Lewis River A A
Agent: Trichodi na
Fi sh
Medi cati on Dosage Ampunt Location Speci es Stock Brood Size
Formal i n
25 29G El okomi n Late El okomi n 86 34.
167 17G Washougal Early Kal ana 87 70.
Agent: Unknown
Fi sh
Medi cati on Dosage Anmpunt Location Speci es Stock Brood  Size
TVB0
1.6% 44 El okonmin Fal | El okomi n 87 627.
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Appendi x F.  Adult Contribution of Index Station Stocks.
Hat chery: Cowl itz

Tag Code Tag Code _ Tag Code _
%pegi es Brood '82 % Survival Brood '83 % Survival Brood '84 9% Survival
pring 4 1. 41 63 27/48 4. 80 63 35/5 1.18
63 28/ 35 1.04 63 27/ 47 4,74 63 35/6 1.49
63 28/ 36 . 89 63 30/ 54 3.20 63 35/7 1.86
63 30/ 55 2.90 63 35/8 1.68
63 30/ 56 5.77 63 35/9 1.75
63 31/22 6. 98 63 35/10 1.48
63 35/11 1. 86
63 35/12 1.67
63 34/ 37 1.19
Fal | 63 26/ 10 04 63 30/19 .13 63 32/ 35 .27
63 25/3 134 63 30/ 20 .94 63 32/ 36 .33
63 31/ 24 . 69 63 32/ 37 . 26
63 31/ 25 .80 63 32/ 38 .33
Fal | 63 23/ 27 .13 63 34/ 48 .37
Del ayed 63 23/28 .71 63 34/ 49 .30
63 34/50 0 70
63 34/51 .70
Hat chery: Cow itz
Tag Code Tag Code .
Specij es Brood '85 % Survival Brood '86 % Survival
Spring 63 38/33 NA 63 41/61R3 NA
63 38/ 34 NA
63 38/ 35 NA
Fal | 63 41/ 8R4 NA 63 41/ 26R4 NA
Hat chery: Speel yai
Tag Code Tag Code Tag Code _
Speci es Brood '82 % Survival Brood '85 % Survival Brood '86 % survival
arly 3 30715 .16 63 3771 NA 63 44750R3 NA
Coho 63 30/ 16 .58 63 37/2 NA
63 36/63 NA

Fi



Appendix F.  Adult Contribution of Index Station Stocks.
Hat chery: Lyons Ferry
_ Tag Code _ Tag Code Tag Code
Speci es Brood '83 % Survival Brood '84 % Survival Brood '85 % Survival
Fal | 63 32/18 7.32 63 28/41 .49 63 36/ 38 02
63 21/52 6. 84 63 32/ 26 .56 63 36/ 39 1 04
63 32/ 27 59 63 36/40 . 03
63 32/28 148 63 36/41 .03
63 36/42 05
63 41/ 56R3 131
63 41/59R3 27
Fal | 63 36/ 33 NA
Barge Transport 63 36/ 34 .05
63 36/ 35 .02
63 36/ 36 .03
63 36/ 37 . 04

Hat chery: Lyons Ferry

Tag Code
Speci es Brood '86 % Survi val
Fal | 63 42/ 59R6 NA
63 42/ 61R6 NA
63 42/ 62R6 .06
63 44/ 1R6 08
63 44/ 11R6 "NA
63 44/ 13R6 NA
Fal |’ 63 44/ 7TR6 NA
Bar ged 63 44/ 8R6 NA
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APPENDI X G

Appendi x G contains the hematocrit and leucocrit data by lot for
the 1988 rel eases. The data are sorted by species, location, and
brood year with average, maximum and mninum hematocrits |isted.

Hematocrit and leucocrit is nmeasured as a percentage of total
bl ood vol une.

A sumary of hematocrit data for releases during 1987 and 1988 is
included.” Yearling and subyearling lots are I'isted by species,
| ocation and brood year.

Addi tional ly, the results of the EIBS and BKD screening are
included. “These results are recorded number positive/ nunber
sanpl ed.
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Appendix G. Hematocrit Summary.
Yearling chinook lots, 1987 and 1988.

Spring Chinook

Comitz AVE MAX
BY8S 36.2 44
BYB6 35.3 47
Kalama BYBS NA NR
BY86 32.9 39
Kl ickitat BY8S 41 54
BYB6 36.6 46
Lew s BY85 35.9 47
BY86 35.7 47
Ringold BY86 43.4 57
Speel yai BYB6 35.1 43
Tucannon BY85 40.2 51
BY86 39 57

Mean hematocrit Cby brood year)

BY85 38.3 .
BYB6 36.9
Mean hematocrit 34.3

(all lots)

Mean hemat range 32.9-43.4
Call 1leots)

23

NA

26

30
24

26
24

31

26

33
31

Fal |  Chi nook

Lyons AVE MRX MIN
BY85 43.7 52 35
BY86 42.3 50 33

Ringold BY8S 41.4 51 28

R. Reach BY85S 41.5 50 27
BY86 38.4 47 22

Mean hematocrit (by brood year)
BY85 42.2
BY86 40.4

Mean hematocrit 41.7

Call lots>

Mean hemat range 38.4-43.7

(all lots?

Summer Chinook

Vel ls AVE MAX MIN
BY85 34.8 44 30
BY86 34.2 42 4

Mean hematocrit 34.5

Call lots?

Mean hemat range 34.2-34.8
Call lots2



Rppendix G. Hematocrit Summary.

Yearling coholots, 1987 and 1988.

Late Coho Early Coho
Comitz AVE MAX MIN Grays RUE MRX MIN
BY85 36.2 43 30 BY85 29.1 40 3
BY86 31.8 39 20 BY86 37.9 48 29
El okom n BY85 39.6 49 29 Kal ana BY85 37.9 53 28
BY86 36.7 44 27 (L.Kal> BY86 27.1 38 10
Kal ama BY85 33.5 41 25 Lew s BY86 32.9 44 ' 24
BY86 31.1 41 19
Tout | e BY86 32.2 38 19
Kl ickitat BY85 40.6 48 27
BY86 32.7 42 23 Washouga 1 BY85 29.4 39 19
Lewis BY85 35.3 45 27 Mean hematocrit {by brood year)
R. Reach BY85 41.6 52 26 BY85 32.1
BY86 37.9 46 30 BY86 32.5
pWashougaI BY85 29.8 42 21 Mean hematocrit 32.4
w BY86 35.5 51 18 Call lots)
Mean hematocrit Cby brood year) Mean hemat range 27.1-37.9
Call lots)
BY85 36.7
BY86 34.3
Mean hematocrit 35.6
Call lots>

Mean hemat range 29.8-41.6
Call 1lots)>
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Rppendix G Hematocrit Summary.

Subyearling release lots, 1987 and 1988,

Fal I Chi nook Fal | Chinook
Cow i tz RUE HMAX MIN Priest RVE HAA MIK
BY86 31.9 41 22 BYB6 42.6 52 35
BY86d 34.6 47 21 BYB? 34.8 47 27
BY87 35.3 45 28
BY87d 34.5 43 26 R. Reach BY86 37.5 39 36
El okomi n BY86 35.2 42 27 Toutl e BY87 31.5 39 22
BY87 29.2 40 23
Washouga | BY86 34.3 41 26
Grays BY86 34 43 25 BY87 30.1 36 23
BY86 33.9 44 20
BY87 37 43 30 Mean hematocrit Cby brood year)
Kal ama BY86 34.6 42 29 BY86 36.3
BY87 37.2 43 31 BY87 34.1
Kl ickitat BY86 40.2 50 17 Mean hematocrit 35.1
BY86 39.4 a7 31 Call | ot s>
BY86 34.5 42 28
BY87 33.9 41 26 Mean hemat range 29.2-42.6
Call | ot s>
L.kalama BY86 34.3 41 27
Lyons BY86 41.6 51 31

BYO7 37.5 46 23
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Appendi X H Organosomatic Anal ysis Sunmary and raw dat a.

SUMARY OF FI SH AUTOPSY

LOCATION. Cowl itz QUAL. CONTROL | NSPECT. No.: 703
Species:  Chi ncok Autops  Date: 03/22/88 Sanpl e Size: 60
Strain: Snrings Age: "Bf 86 Tissye Collection No.: 703
Mark/Lot: €3 41%?;1 R3 D sease Survey No.: 703
Unit: Pd 21-24 , Water Ternp.: 44 F Case Hstory No.: 703
Fi sh_SouL- cc. Cowl itz Water Har 8ness: NA ppm Custody No.: 703
Egg Sour ce; Cowl 1tz | nvest i §at or: PMBRJC ,
Hatching Date: NA Reason tor Autopsy: Pre-Lib Exam
Remarks” Yearling rel ease
MVEAN DEVIATION OF VARTATION
Length 181. 150 nm 25.17 mm 14%
Weigﬁt 58.260 gr 22.43 gr 39%
Ktl 0.980 0.07 7%
Ctlx*x 3.541
Hemat ocri t 35.330 7.13 20%
TS gt
*Expressed as Ktptimas 10 to the fifth power ’
**Converted fromKtl; expressed as Q| tifes 10 to the fourth power
"""""""""""""""" VALUES AS PERCENT CGF TOTAL SAWLE
PSEUDO- SEN H ND
EYES GILLS BRANCHS THYMJS  FAT SPLEEN  GUT KIDNEY LIVER = BILE
N 100% N 93%| N 77%0 73% 5% B 0%| 0 100%| N 95%| A 2% 0 63%
Bl Q% F 0%| S 77(1 27%1 0 75%Z| R 98%| 1 0%l S 5% B 95%| 1 37%
B2 0Z| ¢ 0% L 2% 2 Ol 2 20| G 0%l 2 Q% M 0% Cc 3%| 2 0%
El O0%Z| M 0%|s&L 12%|x 0.3 | 3 O%INO O%| x 0.0 | G 0% D 0%| 3 _ 0%
E2 0%l P 7X| I 0z 4 0o%| E 2% U O0Z| E 0x| x 0.4
Hl QZ|0T 0% | OT 3% x 1.2 |0T 0% 0T 0%Z| F 0%
H2 0% 0T 0%
M1 0%
M2 0%
o oxt ¢+ 0 1 1 1 |
Summary of &orm;i; -----
100% 93% 77% 73% 98% 100% 95% 97%
Summary of Means O TTTT7T
0.3 1.2 l 0.0 I I l 0.4

SEX: M 45% F:

55% u: 0%

NERAL REMARKS .
Frayed caudals, four fi SC,EE--FraygE dorsal s, three fish

FI' NS

SKI'N #30 with pal e pseudobranch and boils on side of body
GONADS NA

OTHER  Pds 21- 23, OWP2, MAF.

H

Pd 24, Bi odi et , M\F.

.0 1. 79%8W



Appendi x H.

Control N703 86-8A

Qual . Qual .
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Appendi x H.

SUMARY OF FI SH AUTOPSY

LOCATI ON:  Lyons Ferry QUAL. CONTROL I NSPECT. NO.: 709
Species: Chinook Autops¥ Dat e: 04/06/8 Sanpl e Size: 60
Strain: Falls Age: B T| ssue Collection No.: 709
Mark/Lot: See gen. remarks Disease Survey No.: 709
Unit: NA V\ater Temp.! 53 F Case Hstory No.: 709
F1sh Source: Lyons \Nat er gness NA ppm Custody No.: 709
Hg? Source N)&ons Invest| ator PM J ,
ching Date: Reason tor Aut opsy: Pre-lib Exam
Renmar ks Yearling release groups
DEVIATION OF VARIATION
Length 189.950 mm 14 36 mm 8%
Weiﬁht 60.100 gr gr 20%
Ktl 0.880 0 05 5%
Ctlx*x 3.179
Hemat ocri t 42.330 3.68 9%
Leucocrit O 880 0. 37 427
Serum Protein 1.65 41%
*Expressed as Ktl tines 10 to t he flfth powe
++Cohverted from kil ; "expressed as Gl Uies 10 to the fourth pover
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDQ- MESEN. HI ND
EYES GILLS BRANCHS THYI\/US FAT SPLEEN GUT KIDNEY LIVER BILE
N 97%| N 100%] N 100% 53%) 0 47% 0 100%| N 100%| A 27Z| O 17%
Bl 0% F 0zZ| S 0%, 1 4572 1 42% R 937 1 0% S 0%| B 73%Z| 1 83%
B2 0Z| ¢ 0OZ| L 0%2 221 2 12| G 2 0%l M O0X| C 0%Z| 2 0%
El 0%l M O0O%Z[sa&L 0Z|x 0.5 | 3 0Z|NO 27 x 00| G 0% D 0%| 3 0%
E2 0%z P Oz I 10)4 4 Qx| E 3% U O0%x| E 0Z| x 0.8
Hl 2210 0%z Qr 0% x 0.7 [0T O% OT 0% F 0O
H2 0% 0T 0%
M1 0%
M2 0%
0T 2%
Summary of Normal s
97% 100% 100% 53% 95% 100% 100%1 100%
Summary of Means
0.5 0.7 . 0.0 I l ’ 0.8
SEX M 45w F_ Setew 0%
NERAL REMARKS
FINS Er oded caudal on #30 and #47
SKI'N Eroded opercle on #15
GONADS NA
OTHER Station, #1 -30 63 44/11,13R6--Barge,#31-60 63 44/7,8R6

H3



Appendi x H.

N709 86-8A

Qual.Qual. Control
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Appendi x H.

SUMVARY OF FI SH AUTOPSY

LOCATI ON:  Lyons Ferry QUAL. CONTROL I NSPECT. NO.: 709
Species: Chinook Autops¥ Dat e: 04/06/88 Sanpl e Size: 30
Strain: Falls Age: BY 86 Tissue Collection No.: NA
Mark/Lot: See gen. remarks Disease Survey No.: NA
Unit: Pd 21-22 Wt er Temp.. 53 F Case History No.: 709
Fi sh _Sour ce: Lyons Water Hardness: NA ppm Custody No.: NA
E%? our ce; Lyons Investigator: PM/JC ,
ching Dat e: l\%\ Reason for Autopsy: Pre-Lib Exam
Remarks:™ VYearling rel ease--on station
STAN COEFFI Cl ENT
N DEVI ATI ON OF VARTATION
Length 189.830 mm 12.89 mm %
Weié’nt 60.160 gr 11.1 gr 18%
Ktrl .880 0.05 %
Ctl*x*x 3.179
Hemat ocr i t 42.700 3.99 8%
Leucocrit 0.930 0.36 39%
Serum Protein 0.79 17%

4,540 .
*Expressed as Ktl times 10 to the fifth power
**Converted fromKtl; expressed as ctl times 10 to the fourth power

—————————————————— VALUES AS PERCENT OF TOTAL SAVPLE

PSEUDO- MESEN. H ND
EYES G LLS BRANCHS THYMJS  FAT SPLEEN  GUT KIDNEY LIVER_ BILE
N 100%| N 100%| N 100%|0 47%| 0 40%| B 0%| 0 100%| N 100% A 17% 0 3%
Bl 0%| F 0XZ| S Q%1 50%| 1 40X R 90z| 1 0%l S 0X| B 83% 1 977
B2 0%| C 0xz| L 0% 2 3%| 2 2021 G Q% 2 Qx| G 0%l c 0% 2 O0OZ
El Qx| M 0% | S&L 0%[x 0.6 0% |NO 3% x 0.0 u 0%| D 0%l 3 0%
E2 0%z P 07| I 0% 2 Q%| E 7% 0%Z| E 0% |x 1.0
H1 QxzloT 0Z|Or 0% x 0.8 |oT 0% or 0% F Q%
H2 0% or 0%
M1 0%
M2 0%
0T 0%
Summary of Normal s
100% 100% 100% 47% 90% 100% 100%  100%
Summary of Means
0.6 0.8 0.0 | | =1.0.

GENERAL REMARKS
FI NS Er oded caudal on #30

SKIN Eroded opercle on #15
GONADS NA
OTHER  Station rel ease #1-30, CWI 63 44/1 ,13R6

H5



Appendi x H.

N709 86-8A

Qual.Qual. Control
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Appendi x H.

SUMARY OF FI SH AUTCPSY

LOCATION:  Lyons Ferry QUAL. CONTRCOL I NSPECT. NO.: 709
Species: Chinook Autops Date: 04/06/88 le Size: 30
Strain:  Falls Age: 'BY 86 Ti ssue Col I ec I on No NA
Mark/Lot: See qen remar ks Disease Survey No.: NA
Unit: Pd 23-28,30 Vt er Tem 53 F Case Hstory No.: 709
FISh Sour ce: Lyons \\at er Bness NA ppm Custody No.: NA
Fgg ource N%Pns Investl ator: PM/JC
c Reason for Autopsy: Pre-Lib Exam
Remar ks Yearl ing release--Barge
STANDARD COEFFI Cl ENT
VEAN DEVIATION OF VARIATION

Lengt h 190. 070 nm . 9 mm 8%

Welght 60.050 gr 13. 22%

Ktl 0.870 NA NA

Ctlxx 3 143

Henat ocri t 41.970 3.73 9%

Leucocrlt O 830 0.37 457

Serum Protein 630 0 76 16%

resse sKtI fmes 10tothef|{th
**Ooverte romKt expressed as Gl ti letothefourthpower

VALUES AS PERCENT OF TOTAL SAMPLE

PSEUDO- MESEN. H ND
S G LLS BRANCHS THYMJS  FAT SPLEEN  GUT KIDNEY LIVER  BILE
N 93% N 100%| N 100% |0 60%| O 53%| B 0 100Z| N 100%f A 37%Z| O 30%
Bl Q%| F 0%| S Q%1 40%| 1 43%Z| R 9% 1 0%| S 0%| B 63%| 1 70%
B2 0%| C O0OX%| L 0% 2 0% 2 3%2| G 3z 2 0% M 0z C 0%| 2 0%
El 0%| M 0%|S&L x 0. 3 oxZ|N0 0% x 0.0 G O0%X| D 0%| 3 0%
E2 O0Z| P 0% I 8% 4 0%Z| E 0% U 0%Z{ E 0xz| x 0.7
H1  3%|oT 0%|OT 0% x 0.5 |0T 0% OT OX%| F 0%
H2  0Z 0T 0%
Ml 0%
M2 0%
or. . |\
Summary of Normals
93% 100% 100% 60% 100% 100% 100%1 100%
Summary of Means
| | | 04l o | o0 | || o7

GENERAL  REMARKS

FI NS Er oded caudal on #47
SKIN NA

GONADS NA
OTHER  Barge rel ease #31-60, CW 63 44/7,8R6

H7



Appendi x H.

N709 86-8A

Qual.Qual. Control
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Appendix H.
SUWARY OF FISH AUTOPSY

LOCATION: Cowl itz QUAL. CONTRCL INSPECT. NO.: 719
Species:  Chi nook Aut ogsy Date: 04/19/88. SanP[e Si ze: 60
Strain: ﬁgrl ngs Age: BY 87 Tissue Collection No.: 719
Mark/Lot: Disease Survey No.: 719
Un|h: See gen. renarks \\at er Temg.: 46 F se Hstory No.: 719
Fi sh_Source: Cowlitz VNt er Har dness: NA ppm Cust odé// No.: 719
Elg? Sour ce; Cowlitz Investigator: PM/BR/JC ,
ching Date: Reason for Autopsy: Pre-lib Exam
Remarks:™ Normal rel ease zeros
N DEVIATION OF VARIATION
Length 85.230 nmm 6.18 mm 7%
Weight 5.590 gr 1.42 gr 25%
Ktl 0.900 0.05 6%
Ctlxx 3.252
Hemat ocri t 38.440 3.05 8%
Leucocrit 0.080 0.27 333%
*EX ?SQ%Q Prgt%%P tinessigg?o the fifth owerL37 2%
**Qonerteg ?rom Ktl; expressed as (il tlr[?es 10 to the fourth Dower
"""""""""""""" VALUES AS PERCENT CF TOTAL SAWPLE
PSEUDO- MESEN. H ND
EYES G LLS BRANCHS THYMUS FAT SPLEEN GUT KI DNEY LI VER Bl LE
N 100%| N 100%| N % 97%1 0 17%| B 0%| 0 100%| N 100% A 18% 0 75%
Bl 0% F 0QX%| S 271 3%1 1 68%{ R 98%| 1 OXZ| S 0% B 82% 1 25%
B2 0%Z| C 0zZ] L 0%12 0%y 2 15%| G 0%] 2 0%l M Ozl C 0% 2 0%
El 0%l M 0%Z|S&L 0Q%|x 0.0 | 3 0%iN0 0%| x 0.0 | G O D 0% 3 0%
E2 0%l P 0%] I 0% 4 QX E 2% U O0%Z|E 0% |x 0.3
Hl  OZ|0T 0%|0T 0% x 1.0 |OT 0% (T 0% F_ 0%
H2 0% or ox%
M1 0%
M2 0%
0T 0%
Summary of Normals T TTTTTTTTT
100% 100% 98% 97Z| 98%| 100%Z| 100%| 100%
Summary of -M-e-z;n.s --------------------------------
R T | ool 10l l ool 1.1 o3
SEX: M 57% F: 43% u: 0%

GENERAL  REMARKS

FINS NA
SKIN NA
GONADS NA

OTHER  Sanmpl e#l - 20, ponds 8&17--#21-60, ponds 9,12,14,15

H9



Appendix H.

Control N719 86-8A
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Appendix H.

SUMVARY OF FI SH AUTOPSY

LOCATI ON: Lewi s River QUAL. CONTRCL INSPECT. NO.: 720
Species: Coh? Aut ops¥ Dat e: 04-20-88. SarTPI e Size: 60
Strain: Early & Late Age: BY 86 Tissue Collection No.: 720
Mark/Lot: 63 44/50 R3 Disease Survey No.: 720
Unit: NA , V\at er Temg.. a5 F Case Hstory No.: 720
Fish Source: Speel yai Wat er Hardness: NA ppm Custody No.: 720
Eg? Sour ce; Lew s Investigator: PM/BR/NM ,
ching Date: NA Reason tor %JI oggy: Pre-lib Exam
Remarks:”™ Early and late yearlings conbined. Early group CM
STANDARD COEFFI Cl ENT
MEAN DEVIATION OF VARIATION
Length 135.550 mm 10.65 mm 8%
Weight 21.810 gr 5.39 or v
Ktl 0.880 0.06 25%
Ctl**x 3.179 7%
Hemat ocr it 32.870 4,31 13%
Leucocrit 0.550 139%
Serum Protein 4.230 , , ﬁ 24%
*Expressed as Kt| times 10 to the fifth power
**Converted from Kt 1; expressed as Ctl times 10 to the fourth power
VALUES AS PERCENT OF TOTAL SAMPLE
PSEUDO- MESEN. H ND
ES G LLS BRANCHS THYMUS  FAT SPLEEN  GUT KIDNEY LIVER  BILE
N 97%| N 100%| N 100%0 97%| O 0%| B 15%| O 100%| N 100%| A 75%| O 43%
Bl 2% F 0% 0%|1 3%Z1 1 25%Z1 R 73%| 1 0%l S 0%| B 25%| 1 28%
B2 0Z| C 0% 0712 O%| 2 58Z| G 3%, 2 OX%X| M 0% c Ox| 2 22%
El 0| M O%|S&L 0XZ|x 0.0 | 3 15%|NO 0% x 0.0 | G 0%| D 0% 3 1%
E2 0%l P QX% I 0% 4 2Z1 E 8% U O0%| E 0%| x 0.9
Hl 0%Z|0T 0% | OT 0% x 1.9 |OT 0% oT 0%| F 0X%
H2 0% or o
Ml 0%
M2 0%
OoT 2%
Summary of Normals
97% 100% 100%| 97% 92%| 100%| 1009% 100%
Summary of Means
| | | oonao. | YO e

GENERAL  REMARKS

FINS NA
SKI'N NA
GONADS NA

OTHER  Pink fat in tw fish. Frayed fins, two fish.

H1l



Appendi x H.

N720 86-8A

Qual.Qual. Contr ol
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Appendi x H.

SUMARY OF FI SH AUTCPSY

LOCATION: Cowitz QUAL. CONTROL INSPECT. NO.: 728
Species: Chinook Autop§¥ Date: 05/17/88 e Size: 60
Strain: Fall Ti ssue Col I ec lon No.: 728
Mark/Lot: NA D sease Survey No.: 728
Unit: Pds2-5,8-11,13-16 \ter Temg 47 F Case Hstory No.: 728
FISh Seuree:  Cowlitz Wt er ness: NA ppm Custody No.: 728
Fg? ﬁource MAItZ Investigator: BR/PM/JC
ching Da Reason For Autopsy: Pre-lib exam
Remar ks: Norrral rel ease zeros
STANDARD COEFFI| CI ENT
VEAN DEVIATION OF VARIATION
Lengt h 77.020 mm 6.46 mm 8%
Welght 4,230 gr 1.07 gr 25%
Ktl 0.930 0.06 7
Ctlxx 3. 